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(57) Abstract 

lH-lmidazopyridine derivatives represented by general formula (1); or salts thereof (wherein R 1 is hydrogen, hydroxyl, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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1 H-'f ^Vf'Jy>il#: 
fc&Wfct&^&fflUSigJEB?- (TNF) W>*-D-f 1 (I L- 1) 

* ©Si: H t & i) ©T" $> 2> o 



(Journal of Medicinal Chemistry) , Hi, 8 7M ( 1 9 6 8$) 1 1 - (2 
-kxiji;;ifjb) -1H-^^V [4, 5-c] */'J>#, M6 0 

- 1 2 3 4 8 B^tjR^'f^^^lltSft^J: LT 1 -^VW- 1 H 
—f [4, 5-c] *y U >-4-T * > (-jftfc : imiquimod , 4 X* 

^ K)#> A>#i;-H&H#ffF»3 4 4 7 9-5(#flF& 1 9 0 1 0 9^)tc«*B • 

mmmim^zfitzibGwtLT 1 - (2-yxf^7^x^) -ih- 
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-rs^v [4, 5-c] vy&fflffigtix^ztfi. $$gW£&s&&iH- 

■ 

iluiE©^ ;^h*t^>^-7iD> (IFN) ^TNF, I L - 13? 

— 7xP> • U (Journal of Interferon Research) , 1 4#, 8 1 M ( 1 

9 9 430 T**]£ft-C^S#* £ ft i: tt± < *§£T SftfflT'feS T N 

3gBJ3©l^ 

*$gW©PJafciu TNF^I L- lmcDV-f YiiJ >©g££ffiftfcPI«ftffl 

*$BBJJ#e>au d©«&S®*»Sl-r'<<«i«0f^Ufc^^ {SftfcTNF^ 
I L- l©j^Plgftffi£*T*8rSift 1 f ^WJ ♦>* HtBU 

BP*>. *ssb^{*»©-iR^; (I) 




(3;^ R 'at**^, 7j<itS, ij@*L<tt«»li©S&&£*LTfc<fc^ 

^■U;i/SXH:lffl*U<J±S[»li©BSlS&*Lt:*)«t^rU-^*&*U R 
'ttzkaUTF, r;i>*;ua, ad^>h; 7K$?S, mt>L<l±2ffl©Ktft3IS 

2 
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S o 

X. *$BHIl©MS-©*B$fc:«fc*ifcJ!, fcc-iKS (II) 



Yl — f 



(CHj) 




2 (H) 



(it ik R R 2 , AJS&VmttHirMfclpIjftfcfcSU R'tt**!?, 771/* 
It N *«B|0i=ol«l:J;}xll busB-^ (I) (II) Tr^£ft£ 

{b&$jck A£#^>#>ftXtt?-tf7x>JlT-&Sft£tU Xfcfc*©Jfi#&& 

Sfc, »J©Sj& h-FSB-IS^ (I) Stf (ID T-*£ft£4b£tiXfci^ 

tV&$ts*%mbto£%tt &&&&&&&& (0'lx.&\ Ua-v^ttH»ift, 
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$£glg$s?) , rt^afcttBIM, K—>*, $>9&fiM 

$e>t9J®iftjSi*»&t±. ±tenai©SBg©fc»©BufBHi&a (i) (in 

(i) &t>* (ii) r-jfx^ns^b^ixttisiawcfFgF^iis^^Jgo^ffixtt 
fc, BuiB-fiSiC (i) aif (ii) T-*£fts<b^fcxt±3iJi#tt£i*&£*xs* 

©H^tWiiLtttflMSf (TNF) ££IH«ffJXfcJ:-r>*-n>f 
(IL-1) S^lflS»J*»*56iBt:J;Diltt$n*o 

ut, &mmmz~f&& (i) &t>* (in ©ib^tiKouTftttflKi&WT 

huIB-HS^ (ID ZmZtlZit&W&s huH3-J&5£ (I) T-*£*i<Mb£ 
T^S-fcfcftafcL-C^So fcofcfc. $M©$b[S&b5I3-03:^ (ID T-r> 

ffliB-JRSC (I) W (ID fc*VT, R R 2 WR ^ZmZMTfr** 
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T^l/S, ^V7fJbS, sec-7f7l/S, tert-y^-)lA, n-i>m&, -TV* 

e>*i> R 'T-Tf^ti^r i)-;i/Si:LTy\ 01* lis 7i^S, 2-t:'J^;i/ 

2-7'J;i/S, 3-7U;vS, 2-^x-;i/ft, s-t^-^*, 1-f 

V'j;i>S, 4--f 5.7VJ;i/S, l-h'^v'^vS, 3-f7vU;H, 4-f 
^v*u;i/S, 5-t7V'j;i/i, 2-71-^-9-v 4 -^-tf-v'U;^, 3 
-^v^v'u;H, 4 --f v^itv* u;^, 5 -w v*iJ-V u;i/ft, 2 --7-7 
v'jjbi, 4— 7-rv/u;i/£, 5-?7v"UibS, 3-^yf7v'J;vS, 4- 
^vfTv'JM, 1,2, 3- h urV— ;u- i--f 

1, 2, 3-h'J7V-;V-4-^;H, 1, 2, 3-lU7V-^-5 

1,2, 4- h u W-;u- l --ou^, 1,2, 4-hU7*v-;i/ 
-3-^;uS, 1,2, 4 - h UTv-;i/- 5 1-r b^yj^i, 

5-rh7V'i;H, 1,2, 5-^7777-^-3-^;^, 1-^>KU 

^LT^<fc^r^y-ai:tTI±, GUI^ 7^y*, ^W^S, if^7 
^S, n-7D tr^T ^S^vrD ~;i,y^o 7o f;i/7 ^S, 

y^DyW^S, y^D^>^7US, y^DA^y^7^S, ^ 

/w^S, ^xf;v7 5;S, 7±'jyS, t'Jy^^S, 4-eu 
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□ -1H-1, 4-y7-tfh'>-l--f;i/S, ^^^'J^S, 4 -f-X^Jlt^) 
mm-^ (I) (ID t^^Ts AIaT-^^ti^[5llSX(im^^bT 

U^>H, f7v>ii, £D-;m, ^yv-;ng, **-9-v-;m, r-t?£> 

V7fM, sec-7*f-;i/S, tert-7*^;i/S, n-^>^-;i/S, -f V^>?-;i/&, * 

it. mm. / Y*ym, x^>>S, ^V7*D#*»>^, n- 

7*h^>S, ^V7^->I, sec-7*l^v4, tert-7" h v^, n-^>^;i/^* 

^rv^, >f v^>f-;i/^-^r^>S, ^3r^>fw+ , >l, n-^*^;u**->S^ 

wmfbti. uWkLzb&^wfym^t lx&. mm. 7^11?, jm^ 
^n^^^Lxi>x^mm^mmw.mm&^^L. mm. 

Kl-y-iim, 1 -fp 'J 2 -fo iJi/'-^S, 3-\ZuW-)vm, 

^*1tt: h'D-lH-7t'f>-l — f;i/g, 'MMtfc. FD-lH-7-fe't>- 
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-T-fe*^>-4-^;i/S, 'vfrtft HP- 1 H- 1 , 4-5>7-tfe>- l-'f'-M' 
S, ^*tft h'P- 1 H- 1 , 4-y7-tff>-2-^M, /\*-ti-fc HP- 1 
H-l, 4-y7^t>-5-fM, ^th'D-lH-1, 

>-6--r;i/*, 2- j e;u*U-;i/&, 3 -^l^U-^S, ^u^'J 2 

--fVWJ^i, 3-fVf7V"'J^-M, 1, 2, 3-hUTV'J 
v>-4-^«, 1, 2, 4-h'J7V'Jy>-3-f;i/S, 1, 2, 5 -f- 

7*jtw >-3-4 )immvmft>h, m^L^mt IXI^ Witt, 3-E 

4-f^u^;i/^, i-f^7^-;us, 2-^7y-;i/S, 3 

-h'DiJy-M, 2-T-b*^^-;i/S, 3 -r-tff-v-^S, 2-^;i/*'J- 

suta-ASaS (ID 53 & i t % R 4 T"^£ti£&&«WLT& J^r;i/;b7^ 

£, -fV7"f JJH, Ml/'JJbS, ^V^l/'JiPS, KMD-fjH, 7;ttD7 
•fe^;i/&, y7^D7t?;bS ) h 'J 7 D T-fe ^POTtfJH, 
y7DD7-tf;i/S, h 'JyDD7-bfMf A ! ¥tff)^ R 4 T*^£ tlS 7^1/ 

n-7*P*"^>#;i/#-^ft, ^V7n^y*;i/^-il/S, n-7*F^y 
'fV7'h^y*M-M. sec- 7* h *$/*M>;tf-;i/2£, tert- 

*--;i,s3§wt:f£>*u r 4 T^£ft&m&*££LT%cfc^?-**;w^^;i/ 

^'f^S, n-7"f **;v^ : E'f ii'*,' 'f V7"f ^•*;w^'f ;H, sec- 
7*f-;i/f-^-*;uA*^>f tert-7^;u^;**;w^^;i>^#W e>*u R 4 

7 
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*^0^©fjfB-K (I) &l>* (ID Hfc^Tx fe^B&at-OOT r l&; 



n-^>^;bS, -fv^.>^;i/S, ^^-^vf-^S, n-^fwi'S^GDT';!/* 

* h^r^a, ^h^>S, n-7P*>yS, ^V7Dt^yI, n-7*h3r 



7 



n-7*Dh';U7^ 7S, 4 V7D fc.Vl/7 5. y^D7D^7Ul, v7n 



7^;i, yiW;;s, 7^uya, t'Jy^^; 



<>y>7^ 



tert-7* h *$/*;i/#-;i/7' s. j £, ^>^;i/^+i/*;u4?-;i/7' ^>X 
/S, 7-te^;i/fi, 7Dt^-z;n, n-7*^u;uS, ^v7f'J;i/ 

tD7tf;i'S ) h u 7;i/*o7-bf;i/S, 7DD7tf;H, y^D7tf 
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Q-7'h^i^ti)l^~^, ^V7f^ri'*^-;i'S, sec-7*h^r^*;i/Jf*-;V 
£, tert-7*h ^rv*^^-^*, n-^>^;i/^-^^>*;b^-^S, n-^^^>;i/^ 

sec- y^-jv^-Tt- * ;w\-^e ^ tert- 7 ii -Y ;i/*^?© 
;f#;w\~^;^ ^^^^^^©T^^r^^Tf-S, ^>7;i/ 

*#gl3«©Buf3-^ (I) St>" (II) T-^£ti£<t^>{±s pjfH(3fei:T^ 
L < {i^S^^tl^ -Si^tc Sit 3 £ h x L fci&fr 

^momM-^ (I) St>* (II) -Cfr^tiZ>ib£W)(Di§L, HflKiil 

gg, gm, sii, vu>r>K, 7 7^8, 7x>st, i/a^^, 'j>=rft, 
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%m, *$>x)i*>m, ^>^y^ji^>m, 

r7'J>S, -=J^>i£, h 'J 7WD»K, £MK*©*WK 

#$gW©HufB-lK5S; (I) W (II) T-^£ixSfc£#J I K 

*i6W©BuiB-«ic (i) (ii) "e^*nafls^«9Xtt*©ttttN 

#tc£iMBS©^ll^LT#£T&£^#T'^ X, ffiSi©7k«l^XI±^» 

(1) 4-^od- l - [2- v;b) x^;i/] -1H-^^V[4, 

5 - c] 

(2) 4, 8-y^DD-l - [2 - (4 -t^US^l/) xf^] - lH-f^ 

V' [4, 5-c] Jp;>J> 

( 3 ) 4-^dp- 8-^f-;u- l - [2- (4-f^u^;i/) -1H- 

>f ^ ¥v [4, 5 -c] 3V U > 

(4) 4-£ dd- 8-* [2- xf^] -1H 
— f [4, 5-c]4/'J> 

(5) 4-^7dd- 2-7x-;u- l - [2- (4-e^U xf;H -1H 

--r [4, 5-c] *y y > 

(6) 4, 8 - v^oo- 2 -7x-;i/- 1- [2- (4 -bT^y SW) xf;H 
- 1H--T [4, 5-c]^;'J> 

(7) 4-^DD-8-^f;P-2-7ixjHl- [2- (4-t^U^;i/) x 

- lH--f [4, 5-c] *>"J> 
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(8) 4-7pp-8-p< b*v-2-7x-;u- 1 - [2 - (4 -f^'J^;i/) 
if;H - 1 H --f 5. TV [ 4 , 5 - c ] *J U > 

(9) 4-7PP-1- [2 - (4 -tT^'J xf;i/] - 2 - MJ 7;1/pTd^ 

l H-4 [4, 5-c]*7U> 

(10) 4, 8-v7pp-1- [2 - xf-;i/] - 2 - h ] ) 7fr 

tP^f;i/- 1 h-* [4, 5-c] *y;> 

(11) 4-7PP-8-/^;b- 1 - [2- (4-f^'Jv;u) x^;i/] -2-h 
ij7Mo^f^-lH-'f ^7'V [4, 5-c] *7 U> 

(12) 4-7pp-8-p< h^rv- 1- [2- "2- 
h»j7;i>#n/f\M/- iH--f [4, 5-c] ^y 1 U> 

(13) 4 -7 do- 2- -1- [2- (4-f^'Jy;b) 

x*-;i/] -lH-f^V [4, 5-c] *7'J> 

(14) 4 -7 do- 2- (4-/ h^ri/7xx;b) - 1- [2- 
x^;i/] - 1 H-f STV [4, 5-c] ^7 »J > 

(15) 4-7 DP- 2- (4-7MD7i-;i) - 1- [2- (4-f^U^;U) 
x^] -1H-^^V [4, 5-c]*7V> 

(16) 4-7pp-1- [2- (4 -f^U xf;H - 2- (4-hU7;U 
tfp^;U7xx;i/) -lH-f [4, 5-c] *>"J> 

(17) 4 -7 pd- 2- (2-7U;U) -1- [2- x^;u] 
- 1 H — f 5. 7V [ 4 , 5 - c ] +y'J > 

(18) 4 -7 pp - 1- [2- (4-f^'Jy^) xf-;i/] -2 - ( 2 -fxxjl/) 
. - lH-^7'7 [4, 5-c] *7 U> 

(19) 4 -7 pp- 2- (2->f ^7*v*U;b) - 1- [2- x 

-ih-^*v [4, 5-c]^yu> 

(20) 4-7 DD-1- [2- (4-f^U xfjH - 2- 
)l) - 1H--T [4, 5-c] *y"'J> 

(2D4-7PD-2- (5-/^-2-^1^) -1- [2- (4-f^'J 
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-lH->f [4, 5-c] *y u> 

(22) 4 -^dd- 1 - [2 - (4 - f^'J xf^] - 2 - (2-to 
-1H-- f [4, 5-c] *J >J> 

(23) 4-/^;i/-2-7x-;i/- 1 - [2- x^;i/] -1H 
-4 [4, 5-c] ^y'J> 

(24) 2- (4-7MD7i^) -4 1 - [2- (4 -fc^D v 5 ^) 
x^]-lH-^^V[4, 5-c]*y'J> 

(25) 4 1 - [2- if^] - 2- (4-hU7;i/ 
^D/^7xzj|,) -lH--f**V [4, 5-c] ^'J> 

(26) 2- (2-7'W -4-/^;i/- 1- [2- xfjb] 
-1H-- fS*V[4, 5-c]*y'J> 

(27) 4 1 - [2 - (4 -t^'J x^;i/] - 2 - ( 2 -fxrjb) 

- lH--f 5.**V [4, 5-c]*y'J> 

(28) 2- (2--f s*V'J;i>) -4-^f-;b- 1 - [2- (4-f^';> J ;i/) x 

-lH-^^fV [4, 5-c]*y<J> 

(29) 4-/5^-1- [2- (4-t^^'J^;i/) x^;b] - 2- (2-f-TV'J 
;!/) - 1 H-'f 5. #*V [4, 5-c] */ U> 

(30) 4 2- (3-/f;i/-2-fxx;i.) -1- [2- (4-t^'J 

x ?-;]/] -lH-^^'v [4, 5-c] *y U > 

(31) 4-^;i/- 2- (5-/f^-2-fxx;i/) -1- [2- (4-f^U 

x*-*] - 1H-^^V [4, 5-c] 3V'J> 

(32) 4 l - [2- (4-e^USW x^;u] -2 - ( 2 -t:o •;;!/) 

- 1 H --i X V s ) [ 4 , 5 - c ] +y»J > 

(33) 4 2 - (l-/^-2-tD"j;b) -1- [2- (4-t^'J 

x^;i/] -1H-^^V [4, 5-c] */V> 

(34) 4-*oo-6, 7, 8, 9-rh7tHD-2-7ix;i/-l-[2-(4 
-^'Jyjl/) xfM - lH-'f [4, 5-c] *J U> 
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(35) 4-? dp- 6, 7 -i/t h*D- 2 -7x-;u- 1 - [2- 

;U) x?-;i,] -1H-^7V [5, 4-d] ^>7p^>7 [b] K'Jy> 

(36) 4-*DD-2-7x-;b- 1 - [2 - (4-f^'J SW) x^;u] - 1 H 
— f [5, 4-d] fx; [3, 2-b] fU^> 

(37) 4-^dd-2-7i^-1- [2- (3-h^'Jyil/) -1H 
-4 [4, 5-c] ^7 V> 

(38) 4-7dp-1- [2- (2-^e;1/^U-;|/) xf;b] - 2 -7 x~;u- 1 

f [4, 5-c] +y'J> 

(39) 4-?dp-2-7x-;u- 1- [2- ( 1 -f^^ xf;v] -1 

H—f [4, 5-c] Jr7'J> 

(40) 4, 6, 7, 8, 9-^^nn-2-xh*^^-l - [2- (4 
-^7t-^;i/^U-;i/) xf^] -lH-'f [4, 5-c] *7U> 

(41) 4 -7 pd- 6, 7, 8, 9-f h7tFD-2-bKo*^f^-l- 
[2- (l-^7yx;i/) x^;i/] -lH-f^V [5, 4-d] y^o^ 

77 [b] fU^> 

(42) 4-7pp-2- (3-/fJl/-2-fxx;i / ) -1- [2- (4-f^U 
5W) x^;i/] -lH-^7v [4, 5-c] 3V x ) > 

*fSRS©HuiB-JKA (i) xtfc (ii) -c^^nssfaa 1 h-4 **vt:uy 

(cfjIB-K (II) T*^£ft*fc£&#S£3ftT^SCfctte»»T&ao 

*&Wfb£&©mi©£$afcUTfc^ ftlB¥3-2 0 6 0 7 8^Xttrh7 
^h'D> (Tetrahedron) , 5 lg, 5813M(1995 ^) tf^£ftT^3 
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(X) 



(S>X R 5 fcfc>!KK*Xfcl:7;i/*;i/£££U R Uii^m^XitT}l^)im^ 
U R liR 1 2:lt« (fc£U zKI8££lft<) R 3 , maVASSttfi 

CDP^T-S{&1"SCi:(C«fc!3, --JRS (IV) ©fb£t)£#?> 3 
Xg 2 C *i V> T fcJU -IKS (IV) ©fc£«l&*i!5&**fl;SL €W^.Kx J*** 

iitcitK -IRS (V) <D<bGto*nzzt#X'%Z>o 

xg3 t*v>Ttts -ifeS (VI) ^ >fc-«SC (V) Mb&ynZs 

'J £A3?©igS©#£TXtt##£T£ % - 1 0*C*»e»*«l©aift«flE©IB 
•Cfi*&-f*c:i:t:J:»)x -IRS (VII) (Dit&^zmzz h#T*# 5, 
Ifi4C*^ttt, -IRS (VII) ©fls^**aSftiB7U^ 6£> 5 

14 
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dS£j1tgUT\ -J&it (VIII) ©<b£^£f#£;:i:#T"#3o 

x^5(c^^Tiis -IKS (VIII) ©<b£«> &©-Jt£jt (XI) , (XII) X 
fct (XIII) 

R C (OR) 3 (XI) 
R'COX (XII) 
(R''CO) 2 0 (XIII) 

tt^STt^ o°cfre> 2 o o a c©p*gr-£js6T 5£ fct «fc t), -HS5S; (ix) ©lb 

Ii5tWb5Satl/T, X*I6 tZfc^T-flS:^ (VIII) (Dit&Wt. 

-toft (xiv) 

R'CHO (XIV) 

* 

R *±R 1 i:l§)5S8 (fc£U £3t1~<> ) 

■e^Sfts-fb^fc^ 2, 3-v^no-5, B-^y-l, 4-^>7> 

O°C^^vg^0M^fi^©F B ^T'S^-r^)Ci:C3J: t), (IX) ©ft 

X, X^M5Xi±x^6(z-ftto?.^v£i:tT, H 7 tiJ^rHrJIB-** (VIII) 
©ft^i:^©-^ (XV) 
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R '' C 0 0 H 



(XV) 



2 oo'cofg-e&jfrr (x) ©ft^nsifctft-^ 
lie, (x) ke^tr 5 #7.k^S£3iTi§£\ ii8c*^ti*ftt 

2>Zt££*), -jfiS (IX) ©fc-&«f#S^2:#T-#So 

JS&fcfijfcfciu HK5t (X) ©-fb^^i^sti&uTx r 3 -e*£*isfl&*o£ 

g£&&JS£©B!M£f S (CH 2 ) Jl^lft^iil^^^J^y^^Sf 

j6tt«i*t«J:0K«lirscii:t:«tt)s R < Z (IX) © 

*«flBfli-&»©»2©^jERiS-ett, -ftA (VIII) (Dit&Vo*. hU*7>y> 

x#>, 1, 4-^#*-9->, rh7tFo77>, N, N-'^fMOI/A7 
$ K Xtt b ^x >«o jSJJt+N 0 °Cfr & JSJfltOilitaSCOWCSJ&f S - fc. t: «fc 
-f&iS (XVI) 



(^tfs R 3 , R 6 > m&tfAmi±mi$.tmMMZ0.to ) 
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-)l&ZWWk&£^X%t2>-&R (IX) <7Mb-&t)£\ ^SfcJ&btR 3 T-^£ 

n*te»^a*a*su£©B«-rs (ch 2 ) m mz&&Lte^mmw^z. 

^StjiStTx 1ii;i£fc«fcDII&«a"f (XVII) 



U>K Z&^SrII£^U a&lX(±2©g$(£3lU R 3 , R 6 , m/£t>'A^ 

&, iia^^gii- h U jUa^J^* 'J ^A^©0£{b£iJ£ffl^-a a#2© 

ni^nrti^^ * pais, mmtfcm, r^DDiggii, rag 

Ib^^A, gg^b;i/x-^A^©^b#J£ffl^Ts ^ftifcs xh^tKP 

xmwit^vm 4 tiu r 2 * s ig^^Tfe^-^ (i) ©ib^r 

St&l-^-iitcJ: t>, R 2 ^7jclt»T"fei>-^ (I) ©<b£$j£t#S-i:#"C* 



R 3 — (CHz) 




(XVII) 
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n £ (D&mmvm-f ft § 0 

(I) ©<b£tk x&R 2 #7kl§ST-R »#R r T- 3 -JtSsS (I) ©<t£t)£ b 
*;u*-;u^£^£^Tf#^ft£*biirt)i:s /\uf>ib&m 7>yjb* 

U-7A, 7 >y -fb 7^ h 'J >7 A , 7 -yfb'J^A, ^fb£U-yA, ^fb7" h U 7A, 
S^ft^U^A, B-WbT" h >J 7Af) fc-fc, y^f Jl/X^^^y K, N, N- 

8-7^>7>- 6 mo&m®W}Mm<Dft&T X&ftft&T 0 o Cfr?>?gi£©>I 

t, R , 4»R I '-e»*-ftic (i) <Dfc-&®>*m2>zt&-czz>o 
*^nfb^©i6©Mati±^ ( i ) >k R 3 #p}g-f6 (ch 2 ) 

>s;;i/», h u 7;i/7i-DyC5 : -;i/^©{^iIS^^f-r?)^#o^^^i^ST-*^ 

j&Xtt^»tt«t*ffl^fcStta7cS^t:J:0, -IRS (I) 4k R J «t 
£ (CH 2 ) m SC^tftv^m^^lK«§l*ftfcfia«lM*«*«S-C-*S 
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$, m^ft, LT(±. 0fl*fcf* * h 'J ^A^* U U£JSx 

v^^a^^Uv^a^cdt;!/:*? 'J±jH#«©7l«btk £*MXttJ*Sb}<: 
Hi^#3*t:f c, sj^tt 0 °C e> Jg&©iI«feia£©E3TfT -5 - £ #T- £ 5 o 
^M31tcS^(±> rtvWix&itk, ^-)V^yXMM 

SETt, MA»e>*l!iE0aatiftft©IHT, §E*^ 2 0 0 kg/cm 2 ©E^Jt'tf "5 

*^B^b^©^7©^^T-(i, R 'jWSs&j^pc&IiHRS; (I) ©fb£ 

«7A3F©££©#&~r\ N, N-^^W;i/A7^ HXttMl'i >«©***© 
• SaTXttlfSSTtx 0 2 0 0°COStS*&rac:i:t:J:Dx R 2 #S 

£*LTfcJ;^:7xy*$/a-£&S-iR5S; (I) ©fb£r«. M^'v^-^A 

STiCv 0°Cfr*> 2 0 O'CWZEJ&tZZtlZ J; 0, R ! tf7;yM4- 
IRS (I) ©fls^^SCliitfT-iSo 
#^Hb&^©S&9©&$i£T(^ R 2 tf&fUJI^T" & S -IRS (D ©<t° 

T*>«fc^B!M*7^ >t&Hfth&K N h'JiW^>, Ik^'J^A, zkfiUb-f 
h >J ^A^©lgS©#4TX{±*#iSETt:. *9J-)V t n-7* 
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^TT-SJ^T^CiitciOs -*3S (I) 4\ R 2 # 111 & b < (i 2 US© 

% * t t * cfc ^ r s v mutt m\m z m u t t» «t i mi« r x ; *t- & s fls^a £ 

If S c: i: 3b»T* # 5 o 

£ o 

fcffll^T* mEE^^j 2 0 0 kg/cm 2 CDEE^T-fT^dfctf-r-tSo X. Ifcfcffl^fcltt 

{S&Ki&fct, i^;-^©7;^-m JMib^i^, l, 2 

-y^apx^>, 1, 4 -i> rh7tFD77>, h;i/X>, N, 

;t>7*^>v^-©#£TXtt##£Ttc. HIS, h'J7;i/tDSK, 

#|giyHh£«5©£ 1 lc^ffts -IKS (I) 4\ R 3 #xf-b>v;T* 

ff8if->s«, ite^x^;-;^!, skis, fkifomm, f^^d^ 

l/>, 1, 4-v^tt>, rh7tFo77>, x^y-;i/, n- 

20 



WO 00/09506 PCT/JP99/04381 

^STXtt##4Tt, 0°Cfr£> 2 0 0^©F^T-S/S£ it tK -UBiS 

(I) ^ R 3 ^^^rV*^imSi:UT^T?>fiaftI^^^Ii^T'fe^^ 

mts &<D-f&$, (xvin) 

R 7 -0-NH 2 (XVIII) 

U4\ R 7 li7X^^Xttr;b^-;i/S^^-ro ) 

N, 1, 4 -v^^lT-y, =r h^b h'07 7>Xli 

i£(l) 4\ R 3 tffc Kp^v-T ^ /^XiiTyl/n^W ^ JMiZWJfk&t UT 

w -r * mm^mmmmmmx & % & m & z. t § s 0 

*%Wit&W)<Dmi 3(D^nmX'lts R 2 tfi&MW^X $> Z -HSiX (I) £Kb 

^KS^^Tfei.-^ (I) So 
*ISR^b£t)©ffH 4cD^eMTtt. (I) R 3 «$1"£ (CH 2 ) 

tz, ^&sT^£^TJg)&£^ HHiB-J&iU I ) 4>> R 3 *TOT6 (CH 2 ) 
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7-^- 1 v>, i£fb/*>x;b*x;i,, ^{b p- h^x>x;i/* 

x;b, i&fbp-^i^n^^-fe^TJb*-^, >)i/^>, 7\H/ £ u * > , f-tf 

*&BJHbllr$J©ff§ 1 5©£fi£i£T-Ji. -J&iUl) R^^-r?. (CH 2 ) 
/STS^tJ; *K -J&iS (I) R 3 tm$1rZ> (CH 2 ) m i£t*Si§r L&<^ 

*%wit£®ommx&<D&mmm j prpmfct u o tz-mM i n~(vi 1 1 ) 

~Zjf^tiZ>it'&m±. Wx.fcf. Journal of Medicinal 

Chemistry, 1 8#, 7 2 6M ( 1 9 7 5 ^) ; |hJ, 3 3#, 1 8 8 01(19 9 
0^) jpl, 40i, 1 7 7 91 ( 1 9 9 7^) , UPgft^&P^ 9 7/2 0 8 
2 0^, B-ny/im ! t£WlWi2 23124^(1987-^) m^mfr^fiXiD 
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zcDmizLTm&$tiz>mm-f&& m xi* (in w^ti£§r#i&iH- 

ftJC&otfcL mm (Alls D--7>-h-;u, h^n^T^r^ £5* 

8Mb?-* > 30 > &M A-F77-nf) s 

-SS^ LT\ ^n^4T-0. 1~ 1 0 0 0 mgflJgs ^MSnS-^T'O. 0 1-5 
0 0 mg«ft£ 1 B 1 BXIiSIel 1 ^ c J: I. o 

l8££;h.5fc©"ett4ei*o 
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iSIx ^4n0B&|gtt*ft^n&©&i*&SToPh: 7 x-;u, Bn:^<>>*;i/, Boc : 
tert-7* h Ac : Ms : ^ ^ >^)\z^-)l, Ts : p- h;i/x 

>X;u*-;i/, Me : /^Jl/, Et : xf;b, n-Bu : n-7*^;i/<, 

##0'J 1 

iSTx -f V-^3f>ixf^7 6 . 5gMh'Jxfil/7^>8 1. 5 ml 
©iHt^b>7 5 0 ml mmzt&it h U7ixiM^> 1 4 9 g £ 3 [eIIItXt 

£14 7. 5-148. 5 0 C©|ife7* l JXA#li£f§fco 
Tt^l/Hi C 27 H 29 N0 2 
Ssrafiti C, 81.17 ; H.7.32; N, 3.51 

mm.m c, 81.19 ; h, 7.22 ; n, 3.44 

N - h >j7x-;i/^f-;i/-4-t^^.U> ? >^^7— ^ 

0 0 ml Mtt+t^N- h'J7 x-;M^;i/- 4 -K^>J v >7j;1/*>^x^;]/ 

1 1 2 g^at/XT 1 h7kh'D77>4 0 0 ml jgffcfcJ&T U 4 BSUgflM* 
Lfco EfcS^fcCakifrT, rh7tF'D77>i:10 %7kiftt b U "7 Azkig 

^^MUTt#?>nfcM@^^P<7 7-;UT-»tT. 8 4. 2 gOl&tSI 
SSt, 14^9 2-9 9. 5 , C®«te*£H£&;fco 

7C*«-«ffll C 25 H 27 NO 

24 
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mmm c, 83.99 ; h, 7.61 ; n, 3.92 

HI C, 83.79 ; H, 7.74; N, 3.94 

##0|J3 

N - h ij7i^;M^-4-k'^Ui/>x#y-;i/ 

NMR^^ h;i/ (5(CDCl 3 )ppm : 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 
,1.67(2H,d,J=12Hz),3.05(2H J brs) ) 3.74(2H,t,J=6Hz),7.14(3H,t,J=7.5Hz) ) 7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IRX^^h;!/ v(liq.)cm ' : 3416 
v 7.7.^7 Wi/m/z : 371(M + ) 

#%0<J 4 

A$>x)i*>m (N- h 'J 7 x^Mf-Ji/^-fcWJJW *?\M/ 

/K^Tx N-h l J7i-JMf;i/-4-^ l J^>/^>-^8 4. 0 g/5t>* 
h y ^ > 3 6 . 2 ml h7hh*P77>4 20 il ?gr$t^ fift 

^^>^;i/*z;H 8. 3 ml £?8TLt\ iST 5 . 5 D^W* Lfco KfcMti 

1 3 4TO|fflferUXA^^f#}to 
TC^/ffi C 26 H 29 N0 3 S 

®Hfi C, 71.69 ; H, 6.71 ; N, 3.22 

III C, 71.68 ; H , 6.47 ; N, 3.19 
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5 

^^>7;i/*>82- (N- h 'J 7i-;Mf^-4 - f^u 

1 1 1. 5-1 1 4°C 
7C*^«Hi C lT H„NOjS 

SlHrti C, 72.13 ; H, 6.95 ; N, 3.12 

Hl^fi C, 72.03 ; H, 7.12; N, 3.14 

#M£0>J 6 

**>>Ul/*>& (N- hij7xr;Mf;b-4-hXij^) ^;i/6 0. 
0 ml BIi& 7 0°CT- 1 7B^P^m}'-l i bfc 0 SJfc&Wtl&asi^ U iltt*ai8L/ 

JS&ftfr&I&TkU II^giLfe, i?.nfeiM> x-ts-frtn-^V^ 
Sitfr&SISSLT, 14^1 0 3. 5- 1 0 5. 5"C©*ftfetSS*»fc. 

n,m^mm c 25 h 26 n 4 

lilg C, 78.50 ; H, 6.85; N, 14.65 
H^tt C, 78.45 ; H, 6.74; N, 14.82 

##0>J7 

2- (2-7y h'xfJl/) - 1 -bT^U v >#;i/#>l£ tert-;7*f-;i/ 
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2 - (2 - t h*o^ri/x^;i/)- 1 -f^U iy>ti)^>mtert-^^)V4 6 . 
7 g&t>* h 'J ^ > 3 1 . 3 ml CDJKzkx b 5 h h* n 7 5 > 3 0 0 ml M 

l^kftT S&it* ? >X)l*-)l 1 5. 8 ml £aSTLTs^ST-2l$F0m#b£o 

4. 4 gOl^^ifco &MT% i^fc^C7y{bth , J-)A2 2. 9 
gMN,N-y^fMM7^ h* 2 2 0 ml £iU;LT 7 (TCC 4 B^jfJ* bfco 

ffltt}Lfe o atB^^7Ki:fafn^iM7XT"JlI^^f^7jcU. LTs 4 3 . 

NMR7^7 Ml/ 5(DMS0-d 6 )ppm : 1. 20-1. 32(1H, m), 1.40(9H,s), 1.48-1. 58(5H 
,m),l. 60-1. 68(1H,b),1. 88-1. 96(1H,«), 2.71-2. 78(lH,m), 3. 28(2H,t,J=6.5Hz),3 

.80-3.86(lH,m),4.19-4.25(lH,m) 
IRX^hJl y(liq.)cm-' : 2104,1692 

4 -tr^u v ' • -tKM 25. og, 7 □ p r-t h - h y ;n 

1. 5 ll&tf^-f V7"Dt;i/xf;i/7<>5 7. 0ml©f h7t h'D77>2 

5 0 mi s»tt& 1 oB#raa»ufco£jfca***i*ji*u 

^-h'J^^Tk^SJP^T, Mxf-;i,^?y-;i/ (10:1) OMMT'tlllffi 
>©I}STiSt^lt 15.7 g®$8Sfeife£|g£^fco 

NMR7^7 h;b <5(CDCl 3 )ppra : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

I RX^^ h;u v(KBr)cm-' : 2232,1714 
7X7^^7 h;Um/z : 138(M + ) 
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mm 9 

4- (tert-7 bZ-i/ium-ftTi;) - 1 -t^U V h- V V;i/ 
If *£H?§& : ^ * y 

: 1 4 7~ 1 4 8°C 
7G*#*rfil C 12 H 2i N 3 0 2 
mmm C, 60.23 ; H, 8.84; N , 17.56 
C, 60.08 ; H, 8.63; N, 17.55 

mm 1 0 

N- h 'j7i^Mf;i/-4-^ l Jy>7t h - h ] ) )l 
**>X)l*>m. (N - h 'j7i^MW-4-t^'J /?\H/9 0. 
4g, B^bAU^AS. 5 0gSt>*^T>-fb^h>J^A2 0. 3 g©»7X^^ 

K 4 0 0 ml 9 O'CT- 5B#P B m#Lto £jfo?g£$J£7k 

£ an x. t mm x f- ;b r- fiii ai u 1 0 m mm * 7* t mm^^x- m ^wm^K u , 

B B H ^/^y-;i/-e^iT7 0. o g©Mfe*£H£f# fc Q Jgfc/f-b>2:;<*^ 

-;i/©SMfr^i$*£JIUT, 3 8~ 1 3 9 o C0ft*fc*£JI£f#fc o 

TT^t/Hi C 26 H 26 N 2 

HitKt C, 85.21 ; H, 7.15 ; N, 7.64 
£SMi C, 85.35 ; H, 7.26; N, 7.62 

i o©£&c&^t, mm 1 1 - 1 3 (Dit&Vdzmzo 
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m 






11 




*lfe^^(MeOH-Et 2 0) 

mp,1 58.5-1 60.5°C 

7U^##f {£ C 27 H 2e N 2 
Slifil C, 85.22; H, 7.42; N, 7.36 
HS£fit C. 85.21; H, 7.52; N, 7.34 


12 




*fe^'jXA^^(iso-Pr 2 0-n-Heptane) 

mp,48-49°C 

5cHI#arfii C 12 H 20 N 2 O 2 
Slifil C, 64.26; H. 8.99; N, 12.49 
Hgfcfil C, 64.01; H. 9.24; N, 12.35 


13 


He 


*Sfe$SII(iso-Pr 2 0) 

mp,89-90°C 

TCfltfflHi C,,H l8 N 2 0, 
SSfrafil C 58.39; H, 8.02; N, 12.38 
H&fii C. 58.31; H, 8.01; N, 12.37 



mm 1 4 

N- b ij7i-;Mf;i'-4-^ | J^>^ 

N-h'J7i^;Mf;i'-4-^ , J^>7th-h , J;i/2 1. 2g, 10% 
7K^b^ h U £A7k$8ift 1 2 7 ml y-;i/3 1 2 ml SiBttS 7 4B#P H 1ii 

l£7K?£?t£fin;lTpH4~5ict$^U fffcBLfclSft&IMlU tK^^^^-^ 
T*JiftiSfc&LT 2 3. 6 gCDftt&ISIIfcft tzo /^yHI/MxfJKOli* 
^S^LTs Ikj&l 9 7-2 0 9°C (ftffl) OMtt B B B$f#fco 
•5c«^^/ffl C 26 H 27 N 0 2 

S^g C, 81.01 ; H, 7.06 ; N, 3.63 

III C, 80.85 ; H, 7.17 ; N, 3.70 

##$J 15 

N - h ij7xz;b^f;i'-4-h^'Jy>Wxf;i/ 

N- h 'J7x-;M^V - 4 -f^'J 9>Wm2 3 . 6g,» 'J^A16. 
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9 g&tflHbx?-;i/5. OidIcd^tKN, N-v^f-;u*7UA7^ H 2 3 0 ml B 
9 0°CT- 5 ^HJifliLfcott^Rl&S^ttltzkSVMx^^Slnii; 
*rttJUfc*gfi*iMlU 7KT-i5fe#UT2 0. 6 g« B B a^!f fco *9J-)\t 
h7k h'D77>©»^l^U> S&jftl 6 5~ 1 6 6*C©*ftfe^S 

7G*#*rfit C 28 H 31 N0 2 
Jlfnli C, 81.32 ; H, 7.56; N, 3.39 
«fl C, 81.08 ; H, 7.69 ; N, 3.43 

1 6 

4, 4 -xfl/>^y- 1 -f^'J S/>T-te h - h 
4-t + V-l-t^'Jy>7-trh-h'Jil/10. Og, xf-l/>^«j3— ;i/ 
2 2. 6 g&tfM* p-h^x >K0. 6 2 g(D h;i/x> 1 0 0 ml $ft 

3) zm&femtLitTJvzi-tivktru-vYtr^y <t-'cn&Lx. 12. 8 

NMR^^^ h)l (S(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^P h)l v(liq. )cm~' : 2230, 1094 
vx^^^ h;i/m/z : 182(M + ) 

mm 1 7 

tK^T. 7R3fc<bU?-£A7;i/^£A4. 7 0 gO&zKr- h?t h'D77>2 
5 0 ml S»«[4»t:, 4 -7->' K/^;i/-N- h ^i-iM^l/t^'J v>4 7 . 
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7 gCDSSTkx h7th'D77>2 5 0 ilii$iTU iiBT- 4 B3IS«# Ufco 
i^IiLt 4 8.1 g©M6r$f££f#fco 

NMRX^^ Ml/ (5(CDCl 3 )ppm : 1.14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H J d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IRX^h^ v(liq.)cm ' : 3056,3028 
«7>HIh6vx^^^ C 25 H 28 N 2 

Hirii m/z : 3 5 6 . 2 2 5 2 

US! m/z : 3 5 6 . 2 2 5 0 

##0>J 1 8 

4- (2-7Vxf;i/) -N-h^i^M^l/t^Uyy 
zK&T, *ift l Jf'7A7;V^-'7A2 1 . 7gOi*r h7t H077>3 
0 0 ml Mtt4>£N M2 8 . 1 gO&Uk? 1 h b F D 7 =? > 1 0 0 al j&ft 
^«TLT3 0«#lfeo &^T*zk#T> N- h ij7i-;Mf^-4-K 

S/>7*-te h— h U;i/7 0 . 0 gCDtex h7th*O77>300 nil 
TUT, MT?6l$IBH*#Lfc. *#T, SJfefi^liBty h5t KP77>i: 1 

Tff ^frifcgsastizicfcin]*, ssif)«ttaiLfc. ^tii?t^reiffl^ii7K^» 

NMR7^ h;i/ (5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz), 1.48(2H,qd,J=11.5,3Hz),1.63(2H > d,J=11.5Hz),2.67(2H,t,J=7.5Hz), 3.05(2 
H,brs),7.14(3H,t,J=7.5Hz),7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
IRZ^ttJl v(liq.)cm"' : 3060,3032 
UftMtfeTZX'V? h;u : C 26 H 30 N 2 
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SSfflfi m/z : 3 7 0 . 2 4 0 9 
HI m/z : 3 7 0 . 2 4 0 0 

##0'J 1 9 

4- (3-7^7otil/) -N- b i)7x.=.fr*f-))/\Z'< l )i?> 

NMR^^ MU ^(DMSO-cUppni : 0.95-1. 05(lH,m), 1.19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
I RZ^t h)l v(liq.)cm-' : 2972,2920 

2 0 

2- (2-7^if;i/) - 1 -h , ^U^>*;i/4-">igtert-7'^;i/ 
2- ( 2 -Ti^ h'x^;i/) - 1 - W) 2/>*;ni*>g* tert-T^M 3 . 0 
g&t>'5%^7i^AJ^t2. 1 5 g©^^y-;i/2 1 5 ml S»"C 9 

^p^MTKm^Lfcc asu m&zmMis-c 3 7. 2g©**£r& 

NMR*^ (5(DMS0-d 5 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s), 1. 45-1. 58(4H 
,m),1.72-1.82(lH,m),2.34-2.47(2H,m),2.65-2.76(lH,m),3.18(2H,t 5 J=6Hz) 5 3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 
IRX^ h)V v(liq.)cm-' : 2976,2936,1692 

mm 2 1 

1- (2-T=yxf-;u) -4, 4 -i^U^v^vh'^'J v> 

4, 4-xfl/>y^y-l-^'iy>7th^h^H2. 7gM7 
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*--«y-5r;H. 3 ml TkVF 2 %7 > -7 * * S - frfe®. 1 13 ml ©K 

f-;U-Hff»xf-;U : *$J— ;i/= 1 0 : 1) TfttRLTs 10. 1 gfflifeift 

NMRX^^ h;b ^(DMSO-cOppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
IR*^ h;b y(liq.)ci"' -.2956,2884,1094 



#€0'J2 I0^«ot, ##0iJ2 2-2 5©<b£%l£f§fc 



fit 



22 



BocN 




NH 2 



NMR X^HU 5 (DMSO-d 6 )ppm:1 .02-1 .1 2 

(1 H,m),1 .1 6-1 .50(1 4H,m).1 .53-1 .60(1 H.m),1 . 

70-1 .77(1 H,m),2.56(2H,t. J=7.5Hz).2.75-2.83 

(1H,m),3.65-3.78(2H,m) 

[R 7>s<9h)l> V (liq.) cm-':2980.2936,1 692 



23 



BocN 




NMR X^M* <5(DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,m),2.50-2.65(1H,m),2.75-2.9 
0(1H,m),2.90-3.50(4H,m).3.60-3.90(3H,m) 
IRX^HUz/O'iq.) cm"':1700 



24 



BocHNv^^-^ 
L^N. 



NMR X^h^6(CDCI 3 )ppm:1.15(2H,brs), 
1 .45(9H,s),1 .85-2.00(2H,m),2.00-2.20(2H.m) 
NH 2 1 ,2.30-2.50(2H,m).2.60-2.95(4H,m).3.40-3.60 
(2H,m),4.46(1H,brs) 
IRX^^hJH/(liq.) cm ':3332,1692 



25 




NMR X^Y-fr 5(DMSO-d 6 )ppm:1.39(9H,s 
),1 .58-1 .66(1 H,m).1 .68-1 .90(5H,m).2.47(2H,t 
, J=7.5Hz),3.1 3-3.22(2H,m),3.68-3.76(1 H,m) 
IR X^hJU V (liq.) cm-':2972.2876.1 696 
it&#£ [ff] 0 l °: -54.3° (c=0.1, DMSO) 
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##0'J 2 6 

5, 7-y^no-6--hDfi; [3, 2-b] f'Jv> 
4, 5-yth'o-7-tFo + y-6-^hDfx; [3, 2-b] fU^ 
>-5-;*>2 4. 8.gaV**^JIft';>8 7 ml 6 0°CT-2 4B§ 

Itlib/fl/>^^^^HI/ (10:1) ©igfft-ciSmLfco 

n-/s*tf> (1:3) STOiilUfcyUAW^A^DV h^77^f-t 
SKL-Cx 10. 6 g©*»felSa*»fco n-^*1?->A»?>II^SUTx Sl^9 
6-97 , C®»»fi«ia*»fco 

NMR^^ h;u <5(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRX^ h;b v(KBr)cm'' : 1540,1368 

Wl/m/z : 248, 250, 252(M + , 9:6:1) 



#%#J2 6<D£i£CftoTs ###]2 7-3 2 ©fls-&**^fco 







fcttdSfSSJSiflfc) 


27 


CI.. 


0 


CI 
S N 


CI 


NMR X^MU<5(CDCI 3 )ppm:7.87(1H, 
dd.J=9.2.5Hz),8.06(1H,d,J=9Hz),8.24(1 
H,d,J=2.5Hz) 


28 


Me. 




CI 

N CI 


NMR 7^HU<5(DMSO-d 6 )ppm:2.62( 
3H.s),7.78(1H,dd.J=9,2Hz),7.96(1H,d,J= 
2Hz),8.05(1H.d,J=9Hz) 


29 


MeO^ 






:i 

L^N0 2 
rTXI 


&*gfe&B S B 

NMR T^HU <S(CDCI 3 )ppm:4.01(3H. 
s).7.42(1 H,d.J=2.5Hz).7.55(1 H,dd,J=9.2. 
5Hz),7.99(1H.d,J=9Hz) 
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30 


0 

N 


CI 

N CI 


ftfe&UGso-PrOH) 

mp,182-183°C 

TCsfjMfil C 8 H 3 CI 2 N 3 0 2 
gfifitC, 39.37; H, 1.24; N, 17.22 
HEMIC. 39.37; H, 1.02; N. 17.25 


31 


0 


dc 

N CI 


/Ifc^feffitflKn-Hexane) 
mp,64-64.5°C 

5cftl#fiHi C 9 H 8 CI 2 N 2 0 2 

HlftfitC, 43.75; H, 3.26; N. 11.34 
HSIIIC. 43.77; H, 3.02; N, 11.44 


32 


o 


CI 


JifcHfelKftiiltn-Hexane) 

mp,94.5-95.5°C 

Ttmftffife C 8 H 6 CI 2 N 2 0 2 
HSfi&C. 41.23; H, 2.59; N. 12.02 
HMC. 41.12; H, 2.64; N, 12.01 



##f?ij 3 3 

2-/700-3-- ho- A- [2 - (N- h U 7i-;M^-4 -fc'^'J 

2,4 -J?* no- 3-~ hD U > 2 2 . 6 gRXJF b >Jx^;i/T^> 1 3 . 
0ml©N, N-y^W*M7 5. K 6 0 il igftC, *^«jfTs 4- (2- 
7^x^l/) — N — h '7 7 xZiMfjl't^U y>2 3. 0g©N, N-V* 
f;i/*;^7* K4 0 ml ^M^rTFU iSt 1 l$IBHJl#Ufco £Jtei8£*&fc 

mx^^s^tk^jdx.s #fatfcisa*a*u rax^^h^x^^x-r- 

;bT-JIM^UTs 2 6. 9 g©$tfe$£ i Il£f# fco N, N-^^W^A7^ 
FJ:SKxfjVOSifre,ie H B B lT, 2 5-2 3 1°C (#8?) Oft 

7x,mmm c 35 h 3 3cin 4 o 2 

Strait C, 72.84 ; H, 5.76; N, 9.71 
HIMI C, 72.64 ; H,5.80; N, 9.82 



##0|J3 3©7a^C^o-r, #%$J3 4-6 OOfc^ft^flto 
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R 3 - 


< CH2>m ^NH 

N CI 


## 1 

m 


R 

\-f 


R 3 


m 




34 


CI 




2 


ftfe$S^(CH 2 CI 2 -iso-Pr 2 0) 
mp,1 96.5-1 99.5°C(#fl?) 
SiR^AHS C 35 H 32 CI 2 N 4 0 2 

J=EnH9 lis. Do. /**, n t / 1 IN, 3. iu 

HSIfil C, 68.47; H, 5.31; N, 9.18 


35 


H 




1 


ftfefSH(MeOH-THF) 
mp,214.5-225°C(#fg) 
jtmftffim C 34 H 31 CIN 4 0 2 
i±nBa1ll. /z.dz, n, o.do, iM, y.yo 
USUI C, 72.54; H, 5.62; N, 9.82 


36 i 


H 




3 


ftfe*SH(MeOH-iso-Pr 2 0) 
mp,176.5-183°C(#fg) 
Ttmftffi fit C 36 H 35 CIN 4 0 2 
StrafiM C, 73.14; H. 5.97; N. 9.48 
HS&fil C, 73.33; H. 6.04; N, 9.36 


37 


H 


BnN i 


2 


fSc.$aBa(MeOH) 
mp,1 28.5-1 29.5°C 
5c^^«ffil C 23 H 25 CIN 4 0 2 
Still C, 65.01; H, 5.93; N, 
13.19 

^Slfil C. 64.96; H, 6.03; N, 
13.27 


38 


H 


Ox 


0 


SCeiSn HH^AcUttJ 
mp,199-202°C(#fi?) 
5cm»*Tfil C 19 H 23 CIN 4 0 4 
lit C, 56.09; H, 5.70; N, 
13.77 

m&ife C, 56.04; H. 5.69; N. 
13.77 I 
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BocN 




1 ## 1 

M 


B 


W 




39 


CI 


CH 


ftfe*£Hi(MeOH) 
mp,1 89.5-1 90.5°C 

jzmyfmm c 21 H 26 ci 2 N 4 o 4 

111 C. 53.74; H, 5.58; N, 1 1.94 
H^fil C, 53.61; H, 5.55; N, 11.67 


\ 40 


Me 


On 


fUtfi*SH(MeOH) 
mp.185-186°C 

TC^TT'Wrlll 0 22 H 29 UIIN 4 U 4 

atraii C. 58.86; H, 6.51; N, 12.48 
HM C. 58.72; H. 6.60; N, 12.39 


41 


MeO 


CH 


m^tfe^ B B B (MeOH) 

mp,1 83.5-1 84.5°C 

TtmMfT fil C 22 H 29 CIN 4 O s 
SlUt C. 56.83; H. 6.29; N, 12.05 
HSHi C, 56.90; H. 6.34; N, 12.05 


42 


H 


N 


ftfe*£l!i(AcOEt-Et 2 C» 

mp,1 57.5-1 61°C 

7cH##rfil C 20 H 26 CIN 5 O 4 
atftfilC, 55.11; H, 6.01; N, 16.07 
USSii C, 55.18; H. 6.10; N, 15.86 | 
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## 1 

f _ a 1 

m 


R 2 


R 3 




43 


CI 




Hfe^^ B (AcOEt-iso-Pr 2 0) 

mp,133-134°C 

Ttmfttiim C 21 H 27 CIN 4 0 4 
Slfflfil C, 57.99; H, 6.26; N, 12.88 
HHfil C. 57.99; H, 6.34; N, 12.85 


44 


Me 




Stfe&&(EtOH) 

mp,138-138.5°C 

TcHtttflHI C 22 H 30 N 4 O 4 
Sirafil C. 63.75; H. 7.30; N, 13.52 
HSIfit C, 63.70; H. 7.49; N, 13.44 


45 


CI 


a 

Boc 


ftfe$ttfcll(AcOEt-n-Heptane) 

mp.1 48.5-1 49°C 

jtmfttii fit C 2I H 27 CIN 4 0 4 
SUM C, 57.99; H. 6.26; N. 12.88 
HSlM C, 58.04; H. 6.27; N, 12.87 


46 


CI 




Hfe$SH(iso-Pr 2 0) 

mp.121-122.5°C 

5c3lt#*HI C 2 ,H 27 CIN 4 0 4 
Ssrafil C. 57.99; H. 6.26; N, 12.88 
HSifii C. 58.04; H, 6.32; N, 12.82 


47 


CI 




Hfe^'jXAtt^a (MeOH-i so-Pr 2 0) 

mp.1 55-1 57°C 

Tci^flrfi C 20 H 26 CIN 5 O 4 
Slifil C, 55.11; H, 6.01; N, 16.07 
H&fii C, 54.92; H, 5.89; N, 16.00 
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m 


r-i2 

R 


R 3 




48 


CI 


o 


i 

\ 


Hfe^lKMeOH) 

mp,1 76.5-1 77.5°C 

TtmWfiT fit C 20 H 25 CIN 4 O 5 
Siifil C 54.98; H, 5.77; N, 12.82 
HS^a C, 54.85; H, 5.76; N, 12.86 


49 


CI 




Hfe£t#H(AcOEt-iso-Pr 2 0) 

mp,150-150.5°C 

7Cfi#flT fil C 2l H 2e CIN 5 0 4 
Slraifi C. 56.06; H. 6.27; N, 15.57 
HS&fit C, 55.92; H. 6.19; N, 15.59 


50 


Me 




Hfe^H%(AcOEt) 

mp.151-151.5°C 

Tcittffcffil C 22 H„N 5 0 4 
Stilt C, 61.52; H, 7.27; N. 16.31 
Hifcfit C. 61.33; H, 7.14; N, 16.29 


51 


CI 






Hfe8fc$miI.(AcOEt-iso-Pr 2 0) 
mp, 11 9.5-1 23°C 

7cHt##Tfil C I8 H 21 CIN 4 0 4 -1/4H 2 0 
Siifil C. 54.41; H, 5.45; N, 14.10 
fggefit C. 54.60; H, 5.45; N, 14.19 


R 3 — 




m 


R 3 


m 




52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

TtmftlfT ft C 16 H 19 CIN 4 0 3 
Sfifit C. 54.78; H, 5.46; N. 15.97 
Hifcfil C, 54.70; H, 5.51; N, 15.93 
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53 


o 


2 


ftfe$£.fl(MeOH) 

mp.123-124°C 

Ttmfttfifc C l5 H l7 CIN 4 0 3 
gftfil C 53.50; H, 5.09; N, 16.64 
HSHi C. 53.44; H. 4.94; N, 16.60 


54 




3 


H*§fe£SH.(MeOH) 

mp.163-164°C 

7Llft##rfii C 16 H„CIN 4 0 3 
ILIifit C. 54.78; H. 5.46; N. 15.97 
Hg&fit C. 54.79; H. 5.36; N, 15.95 


55 


r 

n 


2 


fttlfe£S&(MeOH) 

mp.145-146°C 

Ttmfttf tt C t6 H 19 CIN 4 0 2 
MWife C, 57.40; H, 5.72; N. 16.73 
USSffi C. 57.23; H. 5.75; N, 16.74 


56 




2 


Hfe*SiH(iso-Pr 2 0) 

mp,102.5-103°C 

TcfU^flrfil C, 5 H 17 CIN 4 0 2 
llfrafil C, 56.16; H, 5.34; N, 17.47 
HHfil C 56.14; H. 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

TtmMft fit C 20 H 25 CIN 4 O 4 
Slrafil C, 57.07; H, 5.99; N, 13.31 
HS&fit C. 57.04; H. 5.92; N. 13.26 

itfi£3fc£ [a] D 20 :-97.3° (c=0.1,DMSO) 


58 


oiC 


2fcMfe*SJl(MeOH) 
mp,135-135.5°C 

Srafil C. 57.46; H. 7.12; N. 12.76 
H&fii C. 57.33; H, 7.15; N, 12.74 
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59 


BocN > 

eft* 

N CI 


NMR X^hJU<5(DMSO-d>pm:0.98(2H 
a J=12 5Hz) 1 20-1 30(1 H m) 1 41(9H f s),1. 
59(2H,d.J=12.5Hz).2.04(2H,quin,J=8Hz),2. 
60-2.72(4H,m),2.79(2H,t,J=8Hz),2.93(2H.t, 
J=8Hz),3.21(2H,q,J=6.5Hz),3.89(2H,d,J=12 
.5Hz),6.52(1H,t,J=6.5Hz) 
IR X^hrU 3/(liq.) cm ':1 688,1 526,1 36 
6 


60 




«fe«fi(iso-PrOH) 

mp,1 48.5-1 50°C 

TCf^flrfil C 19 H 25 CIN 4 0 4 S 

Stmii C. 51.75; H, 5.71; N, 12.71 
USUI C. 51.64; H, 5.80; N, 12.69 



##tf«6 1 

3-7^-2-^00-4 - [2- (N— h U 7i-;MfJl/- 4 -t'^'J 

i^b-y^U- 7*n7Jc«|6. 5 6 gSl>V^y-;i/2 2. 3nlOrb7kh'o 
77>100ml Jgtt+tjUc^Ts 7K^lt*^7^^ h U.*A2. 0 9g^iJ)Dlfc 
2-^DD-3-^hP-4- [2- (N- h ij7i-^f;H4-^ 
ij i^7> y] drV U >3 1 . 9 g(D^ h7tKD77>3 0 0 il IBiiS 
**iP^fcottV^"C,**fl;*^lR^ b D <7A8. 3 5 g*4(Hltc^{tT»U 
g&T* lKfP^^Lfco S£^t)C7K5 0 ml £JjQ;L. ^ig$l£fi£U JSffi* 

L N & @ * t ft o m Z n fc * Sfi^ ;i/ £ 5> -f V 7* o 

H£l 1 6~ 1 2 1 "C©*6fikfeigii£ftfc-. 

7G*7>*ffit C 35 H 35 C 1 N 4 

JliiSfi! C, 76.83 ; H, 6.45 ; N, 10.24 
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C, 76.74 ; H, 6.54 ; N, 10.17 




m 


B 


R 3 


m 




62 


CI 




2 


life$a^(EtOH) 

mp.197-198.5°C 

Ttmfttf fit C 35 H 34 CI,N 4 
Sialic. 72.28; H. 5.89; N. 9.63 
Unfile. 72.45; H. 6.17; N. 9.34 


63 


H 




1 


NMR X^^h^U 5 (DMSO-d 6 )ppm: 1.20-1. 

45(3H,m),1 .49(2H.q, J=1 1 .5Hz).1 .72(2H.d. J 

=1 1 .5Hz).3.1 8(2H.t.J=7Hz).4.89(2H.s),5.09 

( 1 H.t, J=7Hz),7. 1 4(3H,t, J=7.5Hz).7.27(6H,t 

.J=7.5Hz),7.35-7.45(8H.m).7.66(1H,d,J=8 

Hz),7.99(1H,d,J=8Hz) 

IR X^HU l/(liq.) crrT'^SSe.SOSe 


64 


H 


PhaCljT^j^ 


3 


. Hfe^m(iso-Pr 2 0) 

mp.149-158°C 

5cm^«rli C 35 H 37 CIN 4 
S^fll C. 77.05; H, 6.65; N. 9.98 
HHfiiC, 76.93; H, 6.81; N, 9.97 


65 


H 




2 


NMR T.^HUS (CDCI 3 )ppm:1.20-1.50( 
3H.m).1.60(2H,q.J=7.5Hz),1.66(2H.d.J=11 
Hz),1.94(2H,t.J=1 1Hz).2.88(2H,d,J=1 1Hz). 
3.27(2H,q,J=7.5Hz).3.49(2H,s).3.79(1 H.t.J 
=7.5Hz).4.06(2H f brs),7.20-7.35(5H,m),7.4 
5(1 H,td. J=8. 1 .5Hz).7.49( 1 H.td, J=8, 1 5Hz), 
7.74(1 H.dd. J=8,1 .5Hz),7.89(1 H.dd,J=8,1 .5 
Hz) 

IRT^HH/Oiq.) cm ':3360 
| TXX^hJU m/z:394,396(M\3:1) 
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BocN 




W N 



w 


B 


W 


m 




66 


H 


CH 


0 


J|(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

TC^^flrfil C I9 H 25 CIN 4 0 2 
Strati C, 60.55; H. 6.69; N. 14.87 
H^fil C. 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


»fe$S B B a (iso-Pr 2 0) 

mp.154-155.5°C 

7C^»#ffil C 2l H 28 CI 2 N 4 0 2 
Stifl C. 57.40; H, 6.42; N, 12.75 
H&fil C 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


«Sfeii5S^(iso-Pr 2 0) 

mp.129-129.5°C 

7C^^«ffil C 22 H 3I CIN 4 0 2 
Sat fit C, 63.07; H, 7.46; N, 13.37 
UStfi! C, 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


sle$DBBUso-Pr 2 o; 

mp,1 40.5-1 41 °C 

7CfSt##rfiI C 22 H 3) CIN 4 0 3 
Strafil C, 60.75; H, 7.18; N, 12.88 
Hilffil C, 60.61; H, 7.17; N, 12.81 


70 


H 


N 


2 


NMR X^^H;U5(CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz), 1 .40-1 .48(1 1 H.m), 1 .50-1 .70(5H,m),2.67 
(2H,t J=1 2Hz),3.40(2H,t.J=7.5Hz).4.07(3H,brs), 
7.39(1 H,dd. J=8.5,4.5Hz).8.29( 1 H,dd, J=8.5,2Hz) 
,8.91(1H,dd,J=4.5.2Hz) 
IR*/<£M/V(liq.) cm ':3344.2928.1694 
I TXX^HU m/z:405,407(M*.3:1) 



43 



WO 00/09506 



PCT/JP99/04381 




N R 2 



m 


R 2 


R 3 




71 


CI 


Ok 


SSfe$£ll(AcOEt-iso-Pr 2 0) 
mp,11 5.5-1 16°C 
7Cf*l##rfit C 21 H 29 CIN 4 0 2 

DllS^life O CO Oft. LI 7 o O. K 1 1 O Q yl 

SEfiffllll. C, 62.29; n, /.22; N, lo.o4 
HS&lit C, 61.99; H. 7.28; N, 13.73 


72 


Me 


Ok 


*Sfe£SH(iso-Pr 2 0) 
mp.l 32.5-1 34.5*0 

TiBfttir fit C 22 H 32 N 4 0 2 

i=EfifflfiI C, 68.72; H t 8.39; N, 14.0/ 
C, 68.65; H, 8.65; N, 14.48 


73 


CI 


N ^ 
Boc 


(iso-Pr 2 0-n-Heptane) 
mp,108-110°C 

JL^n 71 tm lis. w 21 n 2g on\J 4 u 2 

SlifiS C 62.29; H. 7.22; N, 13.84 
H&fil C. 62.18; H, 7.42; N, 13.81 


74 


CI 




*8fe$SJa(iso-Pr 2 0) 

mp,104-106 o C 

7C^»*fii C 21 H 29 CIN 4 0 2 
Slifl C, 62.29; H. 7.22; N, 13.84 
HS?fil C. 62.11; H, 7.35; N. 13.79 


75 


CI 




Mfe^'J XA# B B a(AcOEt~iso-Pr 2 0) 

mp,128-128.5°C 

TcilftflHI C 20 H 28 CIN s O 2 
Wm& C, 59.18; H. 6.95; N. 17.25 
H&H C 59.16; H. 6.84; N. 17.15 
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|#Mf 

m 


R 2 


R 3 




76 


CI 


' 1 


NMR X^NU(5(CDCI 3 )ppm:1.47(9H,s).1. 
78(2H,q, J=6Hz),2.69(1 H,brs),2.99(1 H,brs),3. 
30-3.40(1 H.m).3.50-3.55(1H.m).3.55-3.70(2 
H,m),3.75-4.05(3H,m).4.27(2H.brs).7.40-7.5 
0(2H.m),7.80(1 H,d,J=7.5Hz).7.90(1 H,d.J=7.5 
Hz) 

IR X'<<7NH'(liq.) cm ':3356,1696 
7XX^^7hJl/ m/z:406.408(M\3:1) 








77 


CI 


BocHN^^^n. 


NMR X^HU <5(CDCI 3 )ppm:1.40-1.55(2H 
,m),1.46(9H.s),2.00-2.05(2H.m),2.1 5-2.25(2 
H.m),2.45(2H.tJ=5.5Hz).2.80-2.90(2H.m),3.3 
5(2H,t, J=5.5Hz),3.53(1 H,brs),4.34(1 H,brs),4. 
49(1H,brs;,7.40-7.50^n,m;,/.oO-/.SUun.'n; 
lR7."<£hJUl>(liq.) cm*':3356,1694 
7XX^h^ m/z:419,421(M\3:1) 


78 


Me 


BocHN Xs ^xn. 


NMR X^HU <5(CDCI 3 )ppm:1.40-1.60(2H 
,m).1.46(9H.s),2.00-2.10(2H,m).2.10-2.25(2 
H.m).2.46(2H.t.J=5.5Hz),2.64(3H,s).2.85-2.9 
0(2H.m),3.25(2H.t,J=5.5Hz).3.54(1 H.brs).4.1 
3(2H.brs),4.49(1 H,brs),7.39(1 H,t.J=8.5Hz),7. 
44(1 H,t.J=8.5Hz),7.89(1 H.d.J=8.5Hz).7.91(1 
H.d.J=8.5Hz) 

IRX^^hiH/(liq.) cm-':3352.1704 
I TX7.^>?HU m/z:399(M*) 
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R 3 — (CHa) m 




«3>> 3=* 

m 


R 3 


m 




79 


1 ^ 

Boc 

* 


2 


Hfe1fi^S(AcOEt-iso-Pr 2 0) 

mp,104-105°C 

Tcffttftfrfit C 20 H 27 CIN 4 O 2 
SS^mfit C. R1 4"v H fi 96- N 14 33 

HSIfilC, 61.49; H, 6.81; N, 14.35 
Itlfcftm [a] D M : -20.9° (c=0.1. DMSO) 


80 




2 


&fe$£ll(iso-Pr 2 0) 
mp,96.5-99°C 
5citi##r(I C lg H 23 CIN 4 0 2 
SliMC. 59.58; H. 6.39; N, 15.44 
P «5Q in- H R R7- M 15 30 


81 




2 


«Sfe$£iH(AcOEt) 

mp.126-128°C 

Jtmfttixfc C t6 H 21 CIN 4 0 
SlifilC. 59.90; H. 6.60; N. 17.46 
USHltC. 59.71; H. 6.87; N, 17.32 


82 




2 


NMR X^HU <5 (CDCI 3 )ppm:2.49(2H f tJ=5H 
z).2.50-2.60(4H,m),3.30-3.40(2H.m),3.75-3.85( 
4H,m),4.39(1 H,brs),4.50(2H.brs).7.44(1 H.td,J= 
8.5,1 Hz).7.48( 1 H.td. J=8.5,1 Hz),7.89(1 H.dd, J=8. 
5,1 Hz).7.91(1 H,dd,J=8.5,1Hz) 
tRX^MUz/Oiq.) cm ':3348 


83 




3 


NMR X^HU 8 (CDCI 3 )ppm:1.89(2H.quin.J= 
6Hz),2.45-2.60(4H,m).2.63(2H,t.J=6Hz).3.30(2 
H,tJ=6Hz).3.78(4H,t,J=4.5Hz).4.50(3H,brs).7.4 
4(1H,td,J=7.5,1Hz),7.47(1H,td,J=7.5,1Hz),7.83( 
1 H,dd,J=7.5,1Hz),7.90(1 H.dd,J=7.5,1 Hz) 
IR X^thfr V (liq.) cm-':3344 
"7**"<$HU m/z:320.322(M\ 3:1) 
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m 


R 3 




84 




NMR X^^HU (5(CDCI 3 )ppm:1.45-1.60(2H.m),1.60-1. 
70(4H,m),2.35-2.60(4H,m),2.39(2H,t,J=5Hz),3.37(2H,t,J 
=5Hz),4.3 1 (1 H.brs).4.67(2H,brs).7.44(1 H,td, J=7,1 Hz),7.4 
7(1 H,td, J=7,1 Hz),7.87(1 H,dd.J=7,1 Hz),7.94(1 H,dd,J=7,1 
Hz) 

IRX^^hJUl/diq.) cm':3432,3340 
-77.*^>7HU m/z:304,306(M\3:1) 


85 




NMR X^HU 5 (CDCI 3 )ppm:1 .80-1.90(4H.m),2.57(2H, 
t.J=5.5Hz).2.60-2.70(4H,m).3.40(2H,t t J=5.5Hz).4.27(3H. 
brs).7.43(1 H,td.J=7.5,2Hz).7.46(1 H,td.J=7.5,2Hz),7.87(1 
H.dd,J=7.5.2Hz),7.93(1H.dd,J=7.5,2Hz) 
IRX^HUfOiq.) cm-':3436,3348 
TX^^^hJb m/z:290,292(M\3:1) 









86 


BocN / ^ v | 


&fe$SII(iso-Pr 2 0) 

mp,130.5-131.5°C 

TLmftVife C 2I H 33 CIN 4 0 2 
Wmfe C, 61.67; H. 8.13; N, 13.70 
H&fit C, 61.52; H, 8.29; N. 13.65 


87 


BocN'^ >v | 

ccx* 


&£&0B(CICH 2 CH 2 CHso-PrjO) 

mp,141.5-142.5°C 

TCfttftfr fi£ C 20 H 31 CIN 4 O 2 
SHrafit C, 60.82; H. 7.91; N, 14.19 
HS$fi C, 60.63; H, 7.60; N. 14.03 
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Kfe&Hi(AcOEt) 
mp.168-169°C 
Tcf^ffifit C 19 H„CIN 4 0 2 S 
Sfifil C. 55.53; H, 6.62; N, 13.63 
C, 55.54; H, 6.87; N, 13.63 



mmmi 

4-£DD-l-[2-(N-h'J 7i-iMf;H 4 - t'^'J x^-;i/] 
-1H-^^V [4, 5-c]^;'i> 

3-T^y-2-^DP-4- [2- (N - h U7i^^fib-4-t^ , J 
v/jb) xfjb7^y] +;U>19. 9g, ^h#SSxf/V2 4. 1 ml £tf 
p4Jbx>^M>t-*»0. 6 8 g© h;i/x>2 0 0 ml ?&r$£ 6B^iI 

M 229-234. 5°C (#8¥) Mfe$£ll£f#£o 
7n*7r#Hi C 36 H33C1N 4 

C, 77.61 ; H, 5.97 ; N, 10.06 
ig. C, 77.50 ; H, 5.98 ; N, 9.95 



mm 2 

4-^DD-2-h'J7;i/tD^f;i/-l - [2- (N-h^i-iMf^ 
-4-t^'J^^) x^;H - 1H--T IVJ [4, 5-c] U> 

3-7^7-2-70D-4 - [2- (N - h 'j7i-;Mf ;b-4-t^'J 
iW^]*7'J>2. 5 0gSt>4 'ix^7^>0. 7 6 ml (DM 
*f h7hKO77>60il ill:, tK^T, h U 7 □gti^^Tkt) 0.63 
ml ©«x l7bFD77>40ral ?3?&£^T U ^ST- 2 B^Hf!- 5 bfco £ 
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0. 3 0g© h;i/i> 1 0 0 m\m&z2 o^mm^Ltzo sjfo&^Mssu 

NMR7^ h;b (5(DMS0-d 6 )ppm : 1 . 35-1 . 55(3H,m) , 1 . 59(2H, q, J=llHz) , 1. 77( 
2H 5 d,J=llHz),1.80-1.90(2H,m),2.98(2H,brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H,t,J=8Hz) ) 7.41(6H,brs),7.84(lH ) td,J=7.5,2Hz),7.87(lH > td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

nmm 3 

4- [2- (4-^fJH2-7x^-lH-^yv [4, 5-c] *J 
i) >- 1-4)1) - 1 -f^U v>ft;i/^>lf tert-^;i/ 

4- [2- [ (3-T^y-2-^^;b^y u > — 4 — -r ;u) ^^y] xfji/] 

- 1 -b'^'J v>*;i/^>^ tert-y^K). 6 5g, ^>X7^ftF0. 2 
9g&t>"2, 3-y^DD-5, 6-yy7;-l, 4-^>V>^>0. 08 

£f#fco ff^tifcMft^ ^^x^;u-n-^7^> (1:1) %v§tB-W^L7c 
i^l4 6~14 6. 5°C(Dm&^B*mz 0 

nMfrm& C 29 H 34 N 4 O 2 

mm\U C, 74.01 ; H, 7.28; N, 11.91 
%%m C, 73.95 ; H,7.54; N, 11.84 

H»l~3©7ji£t^oT, «^J4~7 20)it^^mtzo 
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O 



Ph 3 CN )—(CHJ m ^ 

B. - ^ - N 



r 




N CI 



R' 



B 



m 



%1±(S&ai§K) 



H 



H 



1 



&Sfef£Hi(MeOH) 
mp.232-239°C(#8?) 
5c*#*rft C 35 H 31 CIN 4 

C. 77.40; H. 5.75; N, 10.32 
C, 77.35; H. 5.79; N, 10.19 



Ph 



H 



1 



3*ftfe8S(AcOEt) 
mp,165-168°C(#fi?) 
7C*»«f fit C 4 ,H 35 CIN 4 
Stilt C. 79.53; H. 5.70; N, 9.05 
C. 79.29; H. 5.74; N, 9.05 



H 



CI 



&feSgH(MeOH) 
mp.266-268°C(#fl?) 
7Cf*t##ffi C 36 H 3i CI,N 4 
Sirafil C. 73.09; H, 5.45; N, 9.47 
C. 73.15; H, 5.54; N, 9.41 



Ph 



H 



XJt&M(CH,CI,-EtOH) 
mp,246.5-249°C 
Ttmfttf fit C 42 H 37 CIN 4 
Slraii C, 79.66; H. 5.89; N, 8.85 
g£fi£ C, 79.55; H, 6.12; N, 8.71 



8 



Ph 



H 



»feteS(AcOEt) 
mp.227.5-231°C(#fl?) 
7C*5J-«fe C 43 H 39 CIN 4 -1/4H 2 0 
3b1£ C. 79.24; H, 6.11; N, 8.60 
C, 79.26; H, 6.09; N, 8.55 
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R — N 




m 


R' 


B 


R A 


m 




9 


H 


H 


Bn 


2 


(AcOEt) 
mp,1 24.5-1 25°C 

7cHI##r it c 24 h 25 cin 4 

Stifll C, 71.19; H. 6.22; N. 13.84 
Hl&fit C, 71.22; H. 5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


«Sfe$Sr B (AcOEt-MeOH) 

mp.250-255°C(#fl?) 

5cm^*f fil C 26 H 27 CIN 4 0 2 
Sirafil C. 67.45; H. 5.88; N. 12.10 
H&fii C. 67.42; H. 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


*gfei^B B B(AcOEt) 
mp.188-189°C 

Tc^^rwii c 22 h 27 cin 4 o 2 

Slifii C. 63.68; H. 6.56; N, 13.50 
USSfit C, 63.45; H. 6.60; N. 13.40 


12 


Ph 


CI 


Boc 


2 


*$fe$SBl(AcOEt) 

mp,192-193°C 

Ttm'Atii fit C 28 H 30 CI 2 N 4 O 2 
Slilfi C. 64.00; H, 5.75; N. 10.66 
H&fii C. 64.04; H. 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


&Sfe&ll(AcOEt) 

mp.1 82.5-1 83.5°C 

Ttmfttiife C 29 H 33 CIN 4 0 2 
Slilfil C. 68.97; H, 6.59; N, 11.09 
Hlfcfit C, 68.91; H. 6.41; N, 11.06 
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1 

m 


B 


R 3 


W 




14 


MeO 


kX 


CH 


$Sfe$£H(AcOEt) 
mp, i oo.o i oy.o w 
Ttmfttf fit C 29 H 33 CIN 4 0 3 
III C, 66.85; H. 6.38; N, 
10.75 

III C, 66.70; H, 6.42; N, 
10.70 


15 


H 


kX 


N 


£!fei!SIIi(MeOH) 
mp,225.5-2Z7.5 C{7tm) 
Ttmfttiife C 27 H 30 CIN 5 O 2 
Slifil C. 65.91; H, 6.15; N, 
14.23 

HSfcfii C. 65.85; H, 6.21; N, 
14.21 


16 


H 


kX 


CH 


! iSfe*Siii(AcOEt-n-Heptane) 
1 mo 159-1 61 °C 

TtrnftMrfe C 28 H 3I CIN 4 0 2 
Mwfe C. 68.49; H. 6.36; N, 
11.41 

HI*® C, 68.36; H, 6.27; N, 
11.37 


17 


H 


CI 

Boc 


CH 


*5fe$£H(AcOEt-iso-Pr 2 0) 

mp,1 54.5-1 56°C 
7cfH##ffI C 28 H 3I CIN 4 0 2 

H^fit C, 68.49; H, 6.36; N, 
11.41 

H&fil C, 68.59; H, 6.15; N, 
I 11.38 
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Hfe*£JI(AcOEt) 










mp,1 66.5-1 67.5°C 










Ttffttfflr fit C 2B H 3) CIN 4 0 2 


18 


H 


n 


CH 


S Ira fit C, 68.49; H, 6.36; N, 
11.41 

HH fit C, 68.50; H. 6.43; N, 
11.32 






R 2 


R 3 




19 


CI 




»fett*N*a(AcOEt) 

mp.l 86.5-1 87.5°C 

TtmftVrfe C 27 H 30 CIN 5 O 2 
Slrafit C, 65.91; H. 6.15; N, 14.23 
H&fil C, 65.97; H, 6.31; N. 14.18 


20 


CI 




&fe£S(MeOH) 

mp,1 95.5-1 96.5°C 

7cfSt##rfit C 27 H 29 CIN 4 0 3 
Strafit C. 65.78; H, 5.93; N. 11.36 
HSIfii C. 65.73; H, 5.86; N, 11.38 


21 


CI 




*Sfe*SII(AcOEt-iso-Pr 2 0) 
mp,191.5-192°C 

TtmftVr fit C 28 H 32 CIN 5 0 2 
Slrafit C, 66.46; H, 6.37; N, 13.84 
HSIfit C, 66.42; H, 6.33; N, 13.69 


22 


Me 




*Sfe$£iH(Ac0Et-iso-Pr 2 O) 

mp,1 64.5-1 65°C 

7E^##rfit C 29 H 35 N 5 0 2 
Slrafit C, 71.72; H, 7.26; N, 14.42 
HSifii C. 71.40; H, 7.24; N, 14.28 
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R 3 — (CH2) mN f 

ri 




m 


R' 


R 3 


m 


att(H*fifi58tt) 


23 


Ph 




2 


ilfe^BB(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

TcfUtftir fit C 25 H 25 CIN 4 0 2 
lit C. 66.88; H. 5.61; N, 12.48 
HSHi C, 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


S£fe£SiH(iso-PrOH) 

mp.164-170°C 

TcHttttfrfit C 23 H 23 CIN 4 0 
mimfe C. 67.89; H, 5.70; N, 13.77 
fl&fil C, 67.62; H, 5.71; N, 13.63 


25 


i Ph 




1 2 


$Jt*lfe&lli(AcOEt) 
mp,182-183°C 

5c*»«ffil C 22 H 2 ,CIN 4 0-1/4H 2 0 
iiiHi C, 66.49; H, 5.45; N, 14.10 
H^fil C, 66.26; H, 5.50; N. 14.03 


26 


H 


o 


3 


2Sl*ife^ H B B(AcOEt) 

mp.130.5-131.5°C 

TcfUtftfrfl C 17 H I9 CIN 4 0 
StUM C 61.72; H. 5.79; N, 16.94 
HSMIi C. 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


^fe^a^(MeOH) 

mp,1 83.5-1 84.5°C 

TimfttiT fit C 23 H 23 CIN 4 0 
Stilt C, 67.89; H, 5.70; N, 13.77 
HSHt C, 67.91; H, 5.66; N. 13.80 
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R 3 — (CH2) ms R 




m 


R' 


R 3 


m 




28 


H 




2 


$*lfe*SH(iso-Pr 2 0) 

mp,105-105.5°C 

nmMfc C 17 H 19 CIN 4 
StfiH C. 64.86; H, 6.08; N. 17.80 
USUI C, 64.83; H, 6.11; N, 17.72 


29 


Ph 


cx 


2 


3&*§fe&fa(MeOH) 
mp,226-227°C 

TEfft^flrfil C 2J H 23 CIN 4 

SUfit C, 70.67; H, 5.93; N, 14.33 


30 


H 




2 


NMR *^MU<5(CDCI 3 )ppm:1.80-1.9 
0(4H,m).2.58-2.76(4H,m),3.14-3.22(2H, 

m),4.78-4.91 (2H.m),7.68(1 H.t, J=6.5Hz). 
7.72(1 H,t.J=6.5Hz),8.1 3(1 H.s),8.22(2H,d 

,J=6.5Hz) 

m/z:300.302(M\3:1) 


31 


Ph 




2 


&«fe*SS(MeOH) 
mp,191-192°C 

Ttmfttfm c m h 21 cin 4 

SUfil C, 70.11; H. 5.62; N, 14.87 
HS^ii C 70.00; H. 5.65; N, 14.86 
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32 




NMR 3/<£hJU 6 (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs),1 .68(2H,brs),2. 
1 3(1 H,brs),2.49(9H,s).4.62-4.72(2H,m 
),7.60-7.67(3H,m),7.74-7.82(4H,m).8. 
1 3(1 H.dd, J=8,1 .5Hz),8.42(1 H,d,J=8Hz 
) 

IR X^MU V (KBr)cm-':1 690 
77X^^hJl/ m/z:476,478(M*,3:1) 
hfci£5fcj£ [a] 0 20 : -60.2° (c=0.1, 
DMSO) 



BocN 



33 




SSfelSIKAcOEt) 
mp,215-218°C(#$) 
Ttmfttii fit C 28 H 35 CIN,0 2 
S^li C. 67.93; H, 7.13; N, 11.32 
C. 67.70; H. 7.17; N, 1 1.23 



BocN' 



34 



Ph 









N 






Ph 






N 


N 


CI 



*3fe$SS(MeOH-iso-PrOH) 
mp,185-188°C 
TtfStttflHi C 27 H 33 CIN 4 0 2 
Siifil C. 67.42; H, 6.91; N. 1 1.65 
C. 67.31; H, 6.66; N, 11.57 



BocN 



35 



*ife£Sla(AcOEt) 
mp,199-200°C 
7t§it##Hi C 26 H 29 CIN 4 0 2 S 
Slliil C. 62.83; H, 5.88; N, 11.27 
C, 62.74; H, 5.83; N, 11.16 



56 
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BocN 




m 


R' 




36 


Me 


j^?ife$SS(iso-PrOH) 

mp.202-203°C 

7E§fl##rfii C 23 H 29 CIN 4 0 2 
9Iftfft C, 64.40; H, 6.81; N. 13.06 
H&iil C, 64.39; H, 7.04; N, 12.95 


37 


n-Bu 


*Sfe$g^(AcOEt-iso-Pr 2 0) 

mp.l 59.5-1 60.5°C 

7C§?t##ffii C 2B H 35 CIN 4 0 2 
lit C, 66.30; H, 7.49; N, 11.89 
H&fi! C. 66.1 6; H, 7.53; N, 1 1 .82 


38 


a 


&Sfe$£iP B (iso-PrOH) 
mp,174-175°C 

ftmftttm C 28 H 37 CIN 4 0 2 -1/4H 2 0 
glrafit C. 67.05; H, 7.54; N, 11.17 
HHfit C. 67.08; H, 7.47; N, 10.92 


39 


Bn 


*8fe*SII(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

TtmftMi fit C 29 H 33 CIN 4 0 2 
giifit C, 68.97; H, 6.59; N, 11.09 
HS^fil C 68.93; H. 6.72; N. 10.99 


40 


1 


£Sfe*SJI(AcOEt) 

mp.219-220.5°C(#fl¥) 

ftmfttiim C 30 H 33 CIN 4 O 2 -1/4H 2 O 
Slifi C, 69.08; H, 6.47; N, 10.74 
HSIfit C, 69.25; H, 6.41; N, 10.69 
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BocN 




m 


R' 






XJ 


SifeiSSSa(MeOH) 
mp.137-142*t: 

J L» :rti /J "1 1 IH ^29 33 4 2 ■ / 1 12 ^ 

Still C, 67.76; H. 6.67; N, 10.90 
figlfil C, 67.82; H. 6.49; N, 10.92 


A 1 


XJ 


**fe$£&(MeOH) 
mp.1 53.5-1 57°C 

31 -Q- iff fill C. H P.IM O 

US. v -'29 n 33 1 -'" ^4^*3 

SUll C, 66.85; H, 6.38; N, 10.75 
HS&fit C, 66.84; H. 6.54; N, 10.78 


43 


XJ 


*Sfe$SH(AcOEt) 
mp,160-161°C 

TC^^Mfffit C, 8 H 30 CIFN 4 O 2 -1/8H 2 O 
Siafit C, 65.78; H. 5.96; N, 10.96 
H&fit C. 65.57; H. 5.67; N, 10.94 


44 




SSfeftttttfiiMAcOEt-n-Heptane) 
mp.180-182°C 
TtWrtft ffl C.eHjoCIFN.O, 
StrafilC, 66.07; H, 5.94; N, 11.01 

USSfit C, 66.10; H, 5.71; N, 11.06 


45 




*8fe*SH(AcOEt-iso-Pr 2 0) 
mp.126-129.5°C 
Ttmfttf fit C 28 H 30 CIFN<0 2 
HHfit C. 66.07; H, 5.94; N. 11.01 
I HHfit C, 66.06; H, 5.76; N, 11.01 
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BocN 




1 Ht£ 1 

m 


R' 




46 


F 


SS-feSSIeGso-PrOH) 

mp,199.5-200°C 

7cf?t##Hii C 28 H 27 CIF 4 N 4 0 2 
3t£i<£ C. 59.74; H. 4.83; N, 9.95 
HSHS C. 59.61; H. 4.89; N, 9.90 


47 


F 

JL F 

& 

F 


*Sfe*$JI(iso-PrOH) 

mp 21 6.5-21 7.5°C 

Jtmfttiife C 2B H 26 CIF 5 N 4 0 2 
SUfil C. 57.89; H, 4.51; N, 9.64 
£tttt C. 57.88; H, 4.56; N. 9.62 


48 


JO 


JHfe*SS(AqOEt) 

mp.199.5-200.5°C 

5c*#*Hi C 27 H 30 CIN 5 O 2 
Sfrafil C, 65.91; H, 6.15; N, 14.23 
Sggefil C. 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

mp,182-183°C 

TtHt^flrfS C 27 H 30 CIN 5 O 2 
StiHI C, 65.91; H, 6.15; N. 14.23 
UStft C, 65.95; H. 6.26; N, 14.24 


50 


JO 


M^'jXAtta(AcOEt) 

mp,213-214°C 

TcfStftflr fiS C 27 H 30 CIN 5 O 2 
Slrafil C, 65.91; H, 6.15; N, 14.23 
SigUfi C, 65.87; H, 6.20; N, 14.23 
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BocN 




m 


R' 




51 




&Sfe$£igi(MeOH) 

mp,179-186°C 

Ttmfttil fi& C„H 33 CIN 4 0 2 S 
SStH C. 64.85; H, 6.19; N. 10.43 
HSHi C. 64.82; H, 6.45; N, 10.37 


52 




&fe$SJI(iso-PrOH) 

mp,203-203.5°C 

TtmftVrfe C 29 H 30 CIF 3 N 4 O 2 
SUM C, 62.31; H, 5.41; N, 10.02 
HS$1£ C, 62.24; H, 5.42; N, 9.99 


53 


XT 


SSfe$£Hi(AcOEt) 

mp.224-225°C 

7cm^«f fit C 34 H 35 CIN 4 0 2 
Ulifii C. 72.01; H, 6.22; N, 9.88 
H@lfil C. 72.02; H, 6.21; N, 9.92 


54 


XT 


S*fe*Slt.(iso-PrOH) 

mp,197-198 C 

Jtmfttil it C 34 H 3S CIN 4 0 3 
SUfii C. 70.03; H. 6.05; N, 9.61 
USUI C, 69.83; H. 6.08; N, 9.58 


55 




»fe$S^(MeOH) 

mp.1 96.5-1 97°C 

5cf?t##rfii C 26 H 29 CIN 4 0 3 
Slifil C. 64.93; H. 6.08; N, 11.65 
HSIM C, 64.83; H. 6.27; N, 11.69 
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BocN 




1 HJfe 1 

m 


R' 


R' 




56 


p 


Me 


;&ftfe$£JI(iso-PrOH) 
mp,1 85.5-1 86°C 

7i;*##ffi C 27 H 32 N 4 0 3 

Sirafit C, 70.41; H, 7.00; N, 12.16 
H&fil C. 70.32; H, 7.19; N, 12.13 


57 


P 


CI 


HfeSS^(MeOH) 

mp,1 51.5-1 53°C 

Ttmfttirfe C 26 H 29 CIN 4 0 2 S 
atraii C 62.83; H, 5.88; N, 11.27 
USUI C. 62.77; H, 6.01; N, 11.24 


58 


P 


Me 


&ftfe*SH(iso-PrOH) 
mp,1 81.5-1 82.5°C 
7C^7Xflr11 C 27 H J2 N 4 0 2 S 
j Sara lit C. 68.04; H, 6.77; N, 11.75 
HSfcfil C, 67.86; H, 6.99; N, 11.63 


59 




CI 


SSfe&JKAcOEt) 

mp,197-198°C 

7C0^«ffil C 25 H 28 CIN 5 0 2 S 
Sarafit C, 60.29; H, 5.67; N, 14.06 
HSfcfil C, 59.98; H. 5.54; N, 13.84 


60 




Me 


ilfeSK^.(AcOEt-iso-Pr 2 0) 
mp,191-193°C 
7cH##r<i C 28 H 3 ,N s 0 2 S 
SSftfil C, 65.38; H, 6.54; N, 14.66 
I HM C, 65.34; H, 6.53; N. 14.43 



61 



PCT/JP99/04381 



BocN 




NMR X^hJU <S (CDCI 3 )ppm:1.06-1.09(2H,m),1 
.30-1 .40(1 H.m). 1 40-1 .45 ( 2H.m) , 1 .44(9H.s).1 .82 
-1.90(2H,m).2.55-2.62(2H,m).3.05(3H,s),4.00-4.1 
0(2H,m),4.62(2H.tJ=7.5Hz),7.27-7.30(2H,m).7.61 
(1H,t,J=7Hz).7.67-7.71(3H,m).8.14(1H,d,J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR 7.^^h;Uv(KBr)cm , :1692 

7XX^^7h;l/ m/z:488(NT) 



*SfeSSH(AcOEt) 
mp,195-196°C 
5c^##f{I C 29 H„F 5 N 4 0 2 
Mtmife C. 62.14; H, 5.21; N, 9.99 
lUffi C. 62.07; H, 5.25; N, 9.94 



j&flfe&IMAcOEt) 
mp,199.5-200.5°C 
Ttmfttix fit C 28 H 33 N 5 0 2 

Mfil C 71.31; H, 7.05; N. 14.85 
C. 71.37; H, 7.14; N, 14.83 



*5SfeSSJI.(MeOH-iso-Pr 2 0) 
mp,1 77.5-1 79°C 
5cfft##r fit C 30 H33F 3 N 4 O 2 
Stilt C. 66.90; H, 6.18; N, 10.40 
C. 66.89; H, 6.08; N. 10.37 



mp.193-194°C 
7Ci£#flrfii C 27 H 33 N 5 0 2 
SlSffi C. 70.56; H, 7.24; N, 15.24 
;Hfi| C. 70.61; H. 7.16; N, 15.21 



62 



1 
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BocN 




m 


R 1 


R 2 




66 


/ =N 


CI 


&Sfe&H(EtOH) 

mp,240-241°C(^l!?) 

5cit##T ft C 25 H 29 CIN 6 0 2 
Jttmifit C, 62.43; H, 6.08; N, 17.47 
HSfcfit C, 62.49; H, 6.02; N, 17.51 


67 




Me 


*Sfe$SHi(EtOH) 

mp,228.5-230 C ( 

TEf^flrfit C 26 H 32 N B 0 2 
Strafi! C. 67.80; H. 7.00; N, 18.25 
HS$fil C. 67.72; H. 6.93; N, 18.24 


68 


P 


Me 


NMR X^HU (5 (CDCI 3 )ppm:1.10-1.20(2H,m),1 
.46(9H,s),1 .40-1 .60(3H.m).1 .90-1 .98(2H,m),2.60- 
2.70(2H.m).3.04(3H,s),3.86(3H,s),4.05-4.15(2H,m 
),4.74(2H,t, J=8Hz),6.30(1 H.t.J=2.5Hz),6.52(1 H.d. 
J=2.5Hz).6.88(1 H,s).7.60(1 H,t,J=8Hz),7.67(1 H.t, J 
=8Hz).8.1 6(1 H.d, J=8Hz),8.23(1 H,d,J=8Hz) 
IR X<<'?h)l> v(KBr)cm-':1688 
TXX^HU m/z:473(M*) 
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BocN 




m 


R' 


R 2 




69 


/ Me 


CI 


NMR X^HU 6 (CDCI 3 )ppm:1.05-1.15(2H,m),1 
.40-1 .50(3H,m).1 .45(9H.s),1 .83-1 .90(2H,m).2.32( 
3H,s),2.60-2.70(2H,m).4.00-4. 1 0(2H,m),4.60-4.6 
5(2H,m).7.06(1H,d,J=5.5Hz),7.51(1H.d.J=5.5Hz).7 
.68-7.75(2H,m),8.*1 6(1 H,d.J=7.5Hz).8.24(1 H,d, J= 
7.5Hz) 


70 


Me 


CI 


J&SlfelSIKEtOH) 
mp.192-193°C 

TC^^ffifil C n H„CIN 4 O t S-5/4H t O 
SliliC, 60.77; H, 6.33; N. 10.50 
Unfile. 60.82; H. 6.08; N. 10.17 


71 


/ Me 


Me 


NMR X^hJl 6 (CDCl3)ppm:1.02-1.08(2H,m),1 
.44(9H,s).1 .44-1 .50(3H.m).1 .80-1 .90(2H,m),2.3 1 ( 
3H,s),2.60-2.70(2H.m).3.05(3H.s).4.00-4.05(2H.m 
),4.59(2H,t,J=7.5Hz).7.06(1H,d.J=5.5Hz),7.49(1H. 
d t J=5.5Hz),7.60-7.65(2H,m),8.14(1H,d,J=8Hz),8.2 
3(1H,d,J=8Hz) 

IR X^hJU V (KBr)cm':1 688 
TXX^HU m/z:490(M') 


72 


Me 


Me 


^Hfe^SCAcOEt) 
mp,141-142°C 

Ttmftffim C M H, 4 N 4 0 2 S-1/4H 2 0 
SUfilC, 67.92; H, 7.02; N. 11.31 
HSIfilC, 67.86; H, 6.84; N, 11.25 



mm 7 3 

4 - [2- (4-^DD-2-tFP^y-lH-^^V [4, 5 



-c] * 
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4- [2- (3-7^-2-^DD-4-^y'J;V7^) xf^3 -1- 
t^'J$/>*;i/#>&tert-:7*\M/0. 6 0 g&th*h U*xy>0. 4 4 g© 1 , 
2 -y^DDi^ > 1 0 ml ig$C h >Jxf-;i/T^>0 . 4 1 ml SjfiTU ^fi 

to 1, 2-i^^nDX^>i)^I|gIU, Su&2 2 2-2 2 3 "COft&IMi 

nMmm C 22 H 27 C1N 4 0 3 

aUfi C, 61.32 ; H, 6.32; N, 13.00 
H@tfS C, 61.15 ; H, 6.34; N, 13.00 

«0"J 7 4 

4- [2- [4 -£oo- 2 - (4-/^>^^7^-;b7ix;i/) - 1 H- 
-f [4, 5-c] u>- 1-^;H i^M - l-K^'J^^* 

tert-7^;i/ 

4 - [2 - [4-^od-2 - (4-^;W7xx;i/) -lH-^fV 
[4 , 5 - c] */"J >- 1 --f x^;H - l -f^U ^>#;i/*>g?tert- 
^;i/0. 63g©l, l 8 lisim^ aa^JRRt r 'J 7A 

0. 3 8 g©7K6 ml Jg*ft»TfC, 5 0°CT- 1 3B$lifl«#Lfco 
U SitSl, 2-y7DOx^>-^^y-;b (10: 1) fcigffligf&i: Ufc 
y'JAW*7i»^D7 — -CIWHUT 0. 4 7 g©*Rfe@tt&#fco 

>f vrD/^-;i/fc7k©?BfSA»?>fl^LT. 1^1 8 3-1 8 6°C©^fe^ 

7C*^«f«[ C B H„C1N 4 0,S • 1/4 H 2 0 
SlSiffi C, 62.46 ; H, 6.06; N , 10.05 
flifcfl C, 62.33 ; H, 5.90 ; N, 9.91 

65 
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4- [2- [4-£od-2- (4 ^ >^;i/*-;U7 x~;i/) -lH--f 
[4 , 5 -c] *y U >- 1 --f x^;H - 1 - W)i?>i3)V#> 

4- [2- [4-^dd-2 - (4-/f;W7i-;i/) -lH--f ^yv 

[4, 5-c] *y ■;>- l-'Oi/] xf;H - i-K^';y>*;ni?>lltert- 

o.4o g£'j>srojn;u istiupwito i o%*®fls 

± h >j ?7i±7kmm*toz-x*mL, i, 2-y*PPx*>T-ji&ffiLfco 

rDt>x-r^i:yxf;bx-T;KDliTiilc^LtO. 4 2 g©Mfe*£JI£ 
f#£o ^^y-;i/<Pe>fllSSLTs ttjftl 4 9~ 1 5 6°C©tefegll£f#fc 0 
ftmmm C 29 H 33 C 1N 4 0 4 S • 1/4H 2 0 

Strafl C, 60.72 ; H, 5.89; N, 9.77 

Ml C, 60.72 ; H, 5.81; N, 9.67 



P«J 7 6 

4-t Kn^ri/-2-7x-;u- i - [2 - sw) x - l 

H--f [4, 5-c] ^7 U> 

4-/7 do- 2 -7x-;i/- 1 - [2- (4-f^U x^;i/] - 1 H- 
5 y V [ 4 , 5 - c ] * J U > 8 7 1 mg h 6 8i£J^ 2 . 5 ml © 1 , 4 - v 
8 ml 8** 3l$maSKUfco£Jfe?B£&<£ 1 0 %7kiHb± h U ->A7ki3 

tt-pHlOtilU J^£'J>>A£JJ|];LT, 1, 2 -y^POx^>tittl 

5 2 2 mg©$*ife^£f#fco /-^fr^fi&SJlUT, 4 2 . 5~2 

4 4°C©$*gfe3(&li£f#fco 

66 



WO 00/09506 



PCT/JP99/04381 



Ttmfttixm C 23 H 2 <N 4 0 • 1/4 H 2 0 
m$m C, 73.28 ; H, 6.55; N, 14.86 
mm C, 73.32 ; H, 6.45 ; N, 14.77 



mm 1 6 o^icaot, mmm 77-79 oxt^zmz 




m 


B 


R 3 


m 




77 


CI 


xx\ 


2 


mp,269-280°C(#8?) 

TC^^Wfit C l4 H 25 CIN 4 0 
SlrafiS C. 68.48; H, 5.99; N. 13.31 
H&fiS C. 68.32; H, 6.07; N. 13.29 


78 


H 


xx\ 


1 


NMR */*$hJU <5 (DMSO-d 6 )ppm:1.56(2H.q.J 
=1 1 .5Hz), 1 .74(2H.d, J=1 1 .5Hz).2. 1 0-2.25( 1 H.m) 
,2.79(2H.q,J=1 1.5Hz).3.24(2H.d.J=1 1.5Hz).4.54 
(2H,d.J=7.5Hz).7.29(1 H,t,J=8Hz).7.49(1 H.d. J= 
8Hz).7.50(1H.t.J=8Hz),8.00(1H.d.J=8Hz).8.38( 
1 H,s),8.84(1 H.brs),8.95(1 H.brs).1 1 .62(1 H.s) 
llRX^Vbfr 2/(KBr) cm-':3544,3228,1692 
VXT.'^HU m/z:282(M*) 


79 


H 




1 


NMR X^HU<S(DMSO-d 6 )ppm:1. 65-1 .85(4 
H.m),2.00-2.1 5(1 H.m),2.84(2H.q.J=1 2Hz),3.30( 
2H,d,J=12Hz),4.18(2H,d.J=5Hz),4.51(2H,d,J=7. 
5Hz).7.27(1H,t.J=6.5Hz).7.40-7.60(7H.m),7.97( 
1H,d,J=8Hz),8.31(1H,s),1 0.63(1 H,brs),11. 58(1 H 

Ls) 

IRX^HU V (KBr) cm-':341 6.1672 
I IXX^hfr m/z:372(M*) | 
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mmm 8 o 

4- [2- (4-7x;^>-lH-^^; [4, 5-c] *>"J>-1- 

xfjl/] - 1 -f^'Ji/>*;i/^>^tert-^f-;i/ 
4- [2- [4, 5 - c] *>"J >- 1 -'Ol') 

xf;i/] - l-fc^U v>*;i/^*>i?tert-7*^;i/4. 4 6 g, 7i/-;H 0. 
l.g&V7KKfti*U^Al. 8 0g©m£$)£s 1 2 0 o C"C7I^F^i$Ufco S 

fe@ft£f#fco m®*?)\'£n-^*y><DMWLti>t>M1&MiLX, M&l 3 0.5 
-13 2. 5°CcD4S&/gII£f# tzo 
IzMtttixM C 28 H 32 N 4 0 3 

Hi! C, 71.16 ; H, 6.83; N, 11.86 

Hftg C, 71.10 ; H, 7.10; N, 11.69 

«0|J8 OO^tZ^oTx HSS^J8 1~8 7 ©<ft&t)£?#fco 






R' 


R 3 


R B 




81 


H 




H 


&Sfe*SH(MeOH) 
mp,1 52.5-1 53.5°C 
3C*##f fiS C 30 H 30 N 4 O 
SiH C, 77.89: H. 6.54; N. 

12.11 

HSIfit C, 78.00; H, 6.29; N. 
12.05 



68 



WO 00/09506 



PCT/JP99/04381 



82 


H 


AcN > 

kA 


H 


*8fe*£l?i(AcOEt-iso-Pr 2 0) 
mp,187-189.5°C 
TEKftffifg C 25 H 26 N 4 0 2 
m Wa fit C. 72.44; H. 6.32; N. 
13.52 

H&fii C. 72.35; H. 6.26; N, 
13.42 


r 








*tfe£SII(CH 2 CI 2 -iso-Pr 2 0) 










mp,206.5-208°C 






AcN^^ 

kA 




Ttmfttirm C 25 H 25 FN 4 0 2 -1/8H 2 0 


83 


H 


F 


Ifll C, 69.07; H. 5.85; N, 










12.89 










|§1 C, 69.11; H. 5.74; N, 










12.85 


84 


Ph 


AcN'^ Vs | 

kA 


H 


*Sfe$£H(MeOH-iso-Pr 2 0) 
mp,205-207.5°C 
Ttm'Atiim C 31 H 30 N 4 O 2 -1/2H 2 O 
Ifll C, 74.53; H. 6.25; N, 
11.21 

USSft C, 74.52; H. 6.37; N, 
11.10 




m 


R' 




R B 




85 


H 


kA 


F 


&fe^la(AcOEt-n-Hexane) 
mp.1 33.5-1 35.5°C 

Ttm^m c 28 h 31 fn 4 o 3 

Strait C, 68.55; H, 6.37; N, 11.42 
HSJfl C, 68.37; H, 6.47; N, 11.25 


86 


♦ 

Ph 


kA 


H 


*8fe*£JI(iso-PrOH) 

mp,207-208°C 

7C^^«f fit C 34 H 36 N 4 0 3 
Slifil C. 74.43; H, 6.61; N, 10.21 
Hi£fil C. 74.38; H, 6.68; N, 10.14 
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NMR X^^h;U<5(DMSO-d 6 )ppm:1.64-1. 










72(4H,m),2.55-2.58(4H,m),2.98(2H,t.J=7H 


87 


H 


H 


z) I 4.80(2H,t,J=7Hz),7.25-7.31(3H,m).7.45 








-7.49(2H.m).7.53-7.60(2H.m),7.72(1H.d,J 
=7Hz).8.29(1 H,d. J=7Hz),8.37(1 H.s) 
TXX^HU m/z:358(M*) 



mam s s 

4- [2 - (4-7 I J- 1 f [4, 5-c] =5M U >- 1 -- 

4 - [2 - (4-7xy*$/-lH->f [4, 5-c] 3VJ>-1- 

-T;i/) - l-t^US;>*;u^>S? tert-7*?-;i>4. 4 0ghl£l£:P> 

->A 3 4.5 g<D?Milrt)£, 1 4 CCT 3l«FWUfe. SJfeiE^ttt:** 
AP^s 1 0%ykmhi- h 'J ^ATk^T-pH 9 £1158 U ttWb^ ^ U >T**dlttl U 

fti* 1/ > - * * y ( 1 0 0:1-2 0:1) t tz7)V = 

g(DM&fait>zmfzo »ixf;^f,iigiit> a^i 9 3- 1 9 3. s-c© 

n,mfrm& c 22 h 29 n 5 o 2 

Strafil C, 66.81 ; H, 7.39; N, 17.71 
C, 66.93 ; H, 7.48; N, 17.66 



Mm 8 8 c7)£&£ftoT. MMM 8 9-9 2 (Dit^^mtz 
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N NH 2 



m 


R3 

r\ ] 


fzl IX v -P* *a BB rfr 5* / 


89 




&feS£J!.(EtOH) 

mp,191.5-192°C 

TtffkfttiT fit C 24 H 27 N 5 
Strafil C. 74.77; H, 7.06; N, 18.17 
Stifcli C. 74.87; H. 7.18; N, 18.06 


90 ' 


kA I 


*!fe&JI(MeOH) 

mp,231.5-232.5°C 

7cfH##T fit C 19 H 23 N s O 
SaHit C, 67.63; H. 6.87; N, 20.76 
USUI C, 67.46; H, 6.79; N, 20.63 


91 




SBfe&JKEtOH) 

mp,166-167°C 

7C^##rii C 20 H 25 N 5 O 2 
Slifil C 65.37; H, 6.86; N, 19.06 
HSHi C. 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 
Lp,195-197°C(#fi?) 

TtmMftm C l6 H l9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Mmfe C, 57.20; H. 6.12; N, 16.68 
I H&fil C, 57.20; H, 6.23; N. 16.53 



nmm 9 3 

4- [2- (4-y^^l/7U-2-7x-;i- lH-'f [4, 5- 

c] ^/"JV-l-'fiV) -l-K^uy>*;i/#>fttert-> r ?-;i' 
4-[2- (4-^DD-2-7x-;i/- 1H — f ^*V* [4, 5-c] =*V 
v _ ]_ _^ x^;i/] - 1 - tr^U $?>#;i/#>K tert-7*f\>K) . 6 9 g 
Stf 5 0 .% $; p< 5 >frmm 7 ml itg4>s ftS 8 0 "Ct 2 R$RS 
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If^SIILT, i&j£U 7 0. 5-171. 5°C©lffife^^f#fco 
7C*#*Hi C 30 H 3 7N 5 O 2 
Siiffi C, 72.12 ; H, 7.46; N, 14.02 
C, 71.95 ; H, 7.72; N, 13.83 

nmm 9 4 

4- [2- [4- (4-/f;i/^7y>-l-^l/) - 2-7I-/I/-1H 

-'f [4, 5-c] u>- l--f;i/] - i-^ijy>M 

4- [2- (4-^DD-2-7xrjl- 1H-^^*V [4, 5-c] *J 
•J>-l--r;i/) ^^^] - 1 - f^U ^>*;i/^>^ tert-7*^;i/0 . 8 0g 
MN-^ib^7y>l ml(7)?g^!j£. 8 0 6 B#^lt# bfco 

?J<U M^lt^f-^-n-^r* > (1 : 3-1 : 1) 

;i/ini-^7"^>©rgMT-^LT0. 7 4 gcom^^mtzo mm^^t^ 

H^bUT, it^l 4 0-1 4 l°C©&fet+>K^^ff tzo 
TcfRMfit C 33 H 42 N 6 O 2 

mmm c, 71.45 ; h, 7.63 ; n, 15.15 

III C, 71.23 ; H, 7.65; N, 14.99 

mmm9 3M9 4©^«ot, 5- 1 0 2©<b^tJ£f#fco 
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BocN 




1 uss 

m 


R 2 




95 


NHMe 


SSfeHSIKiso-PrOH) 
mp,161-162°C 

5cit##T fit C 29 H 35 N 5 0 2 - 1 /2H 2 0 
Slmfil C, 70.42; H, 7.34; N, 14.16 
H§?ii C, 70.31; H. 7.23; N, 13.95 


96 


A 

H 


Stfe^oBKiso-Pr^O) I 
mp,162-162.5°C 

TCfUftflrffi C 3l H 37 N s 0 2 - 1/2H 2 0 
Slifi C, 71.51; H. 7.36; N, 13.45 
H&fit C, 71.73; H. 7.35; N, 13.09 


97 




&£M#Hi(MeOH) 
mp.171-172°C 

5tmwsi fig C 33 H 4) N 5 0 2 

gfrafil C, 73.44; H. 7.66; N, 12.98 
Hlfcfii C. 73.44; H. 7.88; N, 12.93 


98 


o 


ilfe^^(iso-PrOH) 

mp,189-190 C 

jtmfttii fit C 32 H 3S N 5 0 3 
gfiHI C, 70.95; H. 7.26; N. 12.93 
USUI C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR X'<<7Hl'5(CDCI 3 )ppm:0.99-1.06(2H.m),1.25-1. 
40(3H,m),1 .43(9H,s),1.80-1.90(2H.m),2.50-2.60(2H.m),3. 
95-4.05(2H,m).4.59(2H,t,J=7.5Hz).4.96(2H,d.J=5.5Hz),6. 
11(1H,t,J=5.5Hz).7.24-7.28(1H.m).7.30-7.35(3H,m),7.48 
(2H,d,J=7.5Hz).7.50-7.55(4H I m),7.60-7.65(2H,m),7.94-7 

.96(2H.m) 

lR3.^HH/(KBr) cm-':3436,1690 
VXX^hJU m/z:561(M*) 
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BocN 




1 mfc l 
m 


R 2 1 


$5t£ 


100 




NMR X^MU5(CDCIj)ppm:1.00-1.08(2H.m),1 
.30-1 .35(1 H,m), 1 .38-1 .42(2H.m),1 .43(9H,s).1 .83- 
1 .90(2H.m),2.57(2H,brs),3.98(2H,brs),4.61 (2H.t J 
=7.5Hz),4.99(2H,d. J=6Hz),7.33-7.35(1 H,m).7.39( 
2H.d. J=6Hz).7.5 1 -7.59(4H.m).7.64-7.67(2H.m),7. 
88-7.89(1 H,m),7.96-7.97(1 H,m),8.53(2H,d,J=6Hz 
) 

IRX^<7h;Ul/(KBr) cm-':3428,1692 
TXX^HU m/z:562(M*) 


101 




NMR 7.^<7h;Ud(CDCI 3 )ppm:0.98-1.06(2H,m),1 

.25-1.40(3H,m).1.43(9H.s).1.80-1.85(2H,m).2.50- 

2.60(2H,m).3.79(3H,s),3.90-4.00(2H,m),4.59(2H,t, 

J=7.5Hz),4.87(2H.d.J=5.5Hz),6.05(1H.brs).6.86(2 

H,d,J=8.5Hz),7.31(1H.t,J=7.5Hz).7.40(2H,d.J=8.5 

Hz).7.5 1 -7.60(4H.m),7.60-7.65(2H,m).7.94(2H.d, 

J=8 5 Hz) 

IRX^^7h;Uv(KBr) cm -, :3432,1692 
VXX^MU m/z:591(M*) 


102 


H 


NMR X^7hJU<5(DMSO-d 6 )ppm:0.87(2H.q,J=5 
Hz),1 .20-1 .35(3H.m),1 .36(9H,s). 1 .75(2H.q. J=7.5H 
z).2.54(2H,t, J=1 2.5Hz).3.77(2H,d, J=1 2.5Hz).4.64( 
2H.t,J=7.5Hz),6.99(1H.t,J=8Hz),7.34(2H.t,J=8Hz) 
,7.44(1 H.tJ=7.5Hz),7.56(1H,t,J=7.5Hz),7.60-7.67 
(3H.m),7.76-7.82(2H.m).7.87(1 H,d,J=7.5Hz),8.1 6( 
1 H,d, J=7.5Hz).8.24(2H.d. J=8Hz),9.03(1 H.s) 
IRT^HU l/(KBr) cm-':2932.1692 
I TXT.'^MU m/z:547(M*) | 



mm i o 3 
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4-7^-2-7x^-1- [2- (4 -£^'J is)l) xf;b] -1H- 

4 \w [4, 5-c] • h U7;M-niffttt 

4 - [2 - [4 - (4-^ h*i"^>^;i/7* >0 - 2 -7x-;b- 1 H-f 

^"v [4, 5 -c] *y 'J >- l --f x^-;i/] - l -t^'j 

Ktert-7"f-;i/0. 3 0 gM h >J 7;v*DffS9 ml £US6 5°C^ 

x^y-;i/i:-f yro/V-il/Oli^^S^ILXs lb£2 2 3~ 2 2 4°C© 

7G*##r1ii C 23 H 25 N 5 -2CF 3 C0 2 H-H 2 0 
iW C, 52.51 ; H, 4.73; N, 11.34 
C, 52.61 ; H, 4.45; N, 11.61 

nmm 1 o 4 

1- [2- (4-^DD-2-7i-il/- lH-^yV [4, 5-c] *J 
1- [2- (4-7PO- 2-7i-JH 1 [4, 5-c] ^7 

U > — 1 — f x^;u] -4, 4-xfl/>i;t^^t^'Jy>0. 3 9gS 

1 o 7o*ifbt h u^AiiictpH i icaiu mm^^^^tHLtzo 

2 g©8K£?ftffc£ftfco ^e>nfcM^*ft®x^-;i/-n-^7*^> ( 1 : 1 ) 
ffijg^i: U7cT;i/^ A7 o v h 7=7-7 1 --cmWLL, 0. 3 2 g©J»fe|g 
H££fco -fV/D/V-M^S^LT, Ifejftl 6 3~1 6 5°C©*Rfe$M* 

cli £ f If tz o 

TtMfttir® C 23 H 21 C1N 4 0 
Hi C, 68.23 ; H, 5.23; N, 13.84 
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HSfcffi C, 68.26 ; H, 5.31; N, 13.78 

mm 105 

1- [2- (4 OO- 2 -7i^- 1 H-W [4, 5-c] 

1- [2- (4-^od-2-7i-J1/-1H-^7v* [4, 5-c] 
,j > _ j_ - 4 -f^'J y7>0. 2 0 g, j&ftt Kn^^l/T 

~>0. 04g,ffitb l J->A0. 0 9 gAV*9 S—)14 ml ©*g£«^fi 

x- ms«*$ufco MMiii&u ssfcftK*** h u ^AzkM^an^'c 

2 0 1-2 0 7°C {ftM) ©«lfelSa*»fco 
nmfttm C 23 H 22 C1N 5 0 • 1/2 H 2 0 

SIM C, 64.41 ; H, 5.40; N, 16.33 
Hl^i C, 64.75 ; H , 5.32 ; N , 16.09 

!WJ 1 0 6 



4- [2 - ( 2 - 7xx;i/- lH-f^V [4, 5-c] >- 1 

x^;i/] - 1 -tT^'J >ft;i^>lgtert-7"?-;i/ 

4- [2- (4-7DD-2-7x-JV-lH-^^V [4, 5-c] ^7 

ij>-l-^;i/) x^;i/] - 1 -K^us;>*;i/J|«>R tert-7>;K> . 8 0g 
SH c 5%/^v'>A^^0 . 3 0 g©^ 7-^8 0 ml KSffi*. fStBEt* 1 

-n-/\7^> (1:1-4:1) WSltlfr>'J*W7A^D7h^ 
£f#fco yWVrDh^x-r^^B^Lt, Hj& 1 3 8 - 1 3 9 °C©*s£ 
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-mfttifm c 28 h 32 n 4 o 2 

Ulrafi C, 73.66 ; H, 7.06; N, 12.27 
•M C, 73.46 ; H, 7.21 ; N, 12.17 



mm i o 6 osstiot. nm.m 107-109 (Dit&wzntz 



R 3 — (CH 2 ) m 






R 3 


m 




107 


-a 


1 


mp,258-261 0 C(^^) 

7Cffltt#Hii C, 6 H I8 N 4 -2HCI-H 2 0 
SlrafiS C, 53.79; H. 6.21; N, 15.68 
USSfil C, 53.49; H, 6.14; N. 15.67 


108 


XX 


2 


&fe& H B B[£ffi!i£](MeOH-CICH 2 CH 2 CI) 

mp,220-233°C(##) 

7CfH##H& C l7 H 20 N 4 -2HCI-1/2H 2 O 
Slifil C, 56.36; H, 6.40; N. 15.46 
USHil C, 56.36; H, 6.18; N, 15.35 


109 


n-BuN^^ 


2 


&fe?SSII[i&$i&](MeOH-iso-Pr 2 0) 

mp,225-238°C(#fi?) 

Tcm^Mfffil C 21 H 28 N 4 -2HCI-1/8H 2 0 
Strafil C, 61.27; H, 7.41; N. 13.61 
HSHil C, 61.03; H. 7.44; N, 13.50 



mm 1 1 o 

4-^od-2-7i-;1/- 1- [2- (4 - xf-jl/] -1H- 

/f*^;[4, 5-c] u> -iiiwaxv^^ajfi 

4-^OD-2-7x-JV- 1 - [2- (N-h'j7i^Wf;i/-4-t^ 
xf;i/] - 1H-W [4, 5-c] *y U > 3 . 64g, At; 

-)13 0 ml &l>* h'J7WDSIS10 ml 1 BtP^jlft Lfco S 
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ffltHLfcSL tKS* 1 0%zKK^ h U«>A7kSffSfrpH 1 1£H»U 1, 

i* A U / ^-^fr'blfiS.lLT, i&£2 5 7-2 6 5°C 

^ilt, i*J 8 5. 5- 1 8 6. 5°C ©«ftfe^%^fco 

TcUS^Brfii C 23 H 23 C 1 N 4 • H C 1 • H j 0 
Steffi C, 62.02 ; H, 5.88; N, 12.58 
III C, 62.08 ; H, 5.77; N, 12.60 

K%fttixm C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 

mmm c, 61.77 ; h, 5.57; n, 10.67 

mm. C, 62.04 ; H, 5.40; N, 10.70 
M<?'J 1 1 1 

4 -7i7 1 - [2 - (4 -h'^'J lH--f^'V'[4, 

5-c] *y 'J > • b V7;m-d#&^ 

4- [2- (4-7x;^y-lH-^^'V [4, 5-c] *7'J>-1- 
l/> 1 0 ml jgftfcgffi^ K U 7;i/*n#& 1 ml £ftQ;LT 1 . 5 ftffi&ft Ltzo 

&fom*&M Lxm^titz mm&mfoz, -rvro/v-^k^vrD^n 

^©vg^fr'bPllgliLTs Us 2 11 — 21 6*C« B ^ffc, 

Ttm^anm c 23 h 24 n 4 o • cf 3 co 2 h • 1/8 h 2 o 
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IH C, 61.44 ; H, 5.21 ; N, 11.46 

mm.m c, 61.26 •, h, 5.05; n, 11.47 
nmm 1 1 2 

2 - 7i-;i'- 1 - [2- (l-^7y-^) x^;w] -1H 

4- [2- (4-^od-2-7x-;1/- 1 H--f * *V [4, 5-c] *J 
ij > _ i )i) - 1 -K^7y>A;i/^>i tert-73-)]/ 1 . 2 0 g 

© 1 , > 1 2 ml }§ffit s t< #>7Jl/*>i? 1 . 2 ml ftfln^Tx 

gs-e 5 frmmw l fc o sjsbs^^i t -r v r d ; v -;u X * y 4 im it fl? 

dJLfcfgilft»&U 1. 2 4 gOMfe^Hftff fc,^;Hl/iP» B a Lt, 
S>,£2 5 6~2 7 0°C (?}J$) ©ftfelggftfcfco 
7C*»#rfi C 22 H 22 C1N 5 - 2CH 3 S0 3 H 

SUfil C, 49.35 ; H, 5.18 ; N, 11.99 

glftfft C, 49.60 ; H, 5.11; N, 12.16 

$mm 1 1 3 



4 -7 5.7 - 1 - [2 - (4-f^'J x^;H -1H-^^'V [4, 
5-c] U> • Jfl$% 

4 - [2- (4-r^y- m— r [4, 5-c] *y u>- 1— r;iO 

x^;i/] - 1 -t^V tert-7f-;H . 5 7 g fcttMbzkfcftK* 

f;^|4 0 ml ©Jg^tlftx giBT- 5B$ligfl|#Lfco S^rI-&t)t:7Kftin^s 1 
0%7jc$Hb^ h U^AzkMT-pH 1 0CBSEU Hib t< 1/ > tr lA ffl L fc . ttl 
M»7jcM*M®£U f#&ftfc8fc£tfKx^T*ifc&UT 1 . Olg© 
SSSfelg'Bft f>tlfe^»fl/>-^^-^(4 0 : 1-2 0 : 

1) ft^a j ,«t1--5T;i/57 u 7a^A^o^ h^'7 7-f-fiiU ^-fV7D 
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S»I5*£§LT\ ife£ 243-244 °C (fl-H) ©»ffe*Sg£f§fco 
7c5R«-«ffiS C 17 H 2 ,N 5 -HC1 • 3/4H 2 0 
Hffi C, 59.12 ; H, 6.86 ; N, 20.28 
C, 59.10 ; H, 6.83 ; N, 20.30 



MM 1 1 0 ~ 1 1 3<D£&£ftoTs«0U 14-18 6 <£>{t£t)£f#fco 



Hf \_y — 



(CH 2 )m x 






o< 
K 


Q 

D 


m 




114 


Ph 


H 


0 


*$£§iS&(CICH 2 CH 2 CI-AcOEt) 

mp.253-256°C(#P) 

TtmMtiife C 2I H 19 CIN 4 
Mm®. C, 69.51; H, 5.28; N. 15.44 
H&fii C. 69.29; H, 5.19; N, 15.27 


115 


H 


H 


1 


*lfe^S[^^^](MeOH-EtOH) 

mp,273-286°C(#}W) 
7C^#ffifitC I6 H, 7 CIN 4 -2HCI 
Strati! C 51.42; H, 5.12; N, 14.99 
UStfit C, 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


&fe*SII[:7^Ui£i&](MeOH) 
mp.268-271.5°C(#l&) 

C 22 H 2l CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
Srafit C, 62.40; H, 5.67; N. 12.13 
USSfil C, 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


&Sfe&H.[i&S£&](EtOH) 

mp.258-267°C(#8?) 

TcfltttM C I7 H, 9 CIN 4 -HCI 
Strati C, 58.13; H, 5.74; N, 15.95 
H^fil C 57.88; H, 5.46; N, 15.78 
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(MeOH-iso-Pr 2 0) 










mp.204-207.5°C 


118 


H 


CI 


2 


C 17 H )8 CI 2 N 4 ■ CF 3 C0 2 H - 1 /4H 2 0 
atiti C, 48.78; H, 4.20; N, 11.98 
HSIfil C, 48.76; H, 4.34; N. 11.89 



(CH2) mv 




45)1 

171 


R' 


R 2 


m 




119 


OH 


CI 


2 


$*lfeli£igi(CICH 2 CH 2 CI-MeOH) 

mp,240-245°C(#fl?) 

TC^^flf fit C I7 H 19 CIN 4 0- 1/2H 2 0 
Stifit C, 60.09; H, 5.93; N, 16.49 
H^fil C 60.32; H. 5.72; N. 16.41 


120 


Me 


CI 


2 


**8fetSfi[MJ7JM-nRi8au<EtOH) 

mp,201-202°C 

C )8 H 2l CIN 4 -CF 3 C0 2 H-5/4H 2 0 
gftfi! C, 51.62; H. 5.31; N, 12.04 
Hi&fil C, 51.82; H, 5.12; N, 12.22 


121 


CF 3 


CI 


2 


mp,233-235°C 

5D§ft#ffifitC 18 H )8 CIF 3 N 4 -CF 3 C0 2 H 
Mtmfe C. 48.35; H. 3.85; N, 1 1.28 
HSIfil C. 48.31; H. 3.88; N, 11.21 


122 


Ph 


H 


2 


«ife*Sii[i&&i&](EtOH) 

mp.1 91.5-1 92.5°C 

Ttmfttii fit C 23 H 24 N 4 ■ 2HCI • H 2 0 
SUfil C, 61.74; H, 6.31; N, 12.52 
Unfile. 61.69; H. 6.51; N, 12.44 | 
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m at & « & t h «j 7 ;u * p m m 










&](EtOH) 


123 


Ph 


CI 


3 


mp.260-263°C(#$) 


Ttmftttm C 24 H„CIN 4 -CF 3 C0 2 H 
SHrafit C. 60.17; H. 5.05; N, 10.80 
Hlfcfii C. 59.94; H. 5.08; N, 10.80 






R 2 


B 


W 




124 


Me 


H 


CH 


*fetSfiHaBfc](EtOH) 
mp,1 99-201 °C 

Ttmtttiife C 24 H 26 N 4 -HCI-7/2H 2 0 
JSsnlll C, 61.33; H, 7.Z9, N, 11 .9* 
HHfii C. 61.21; H. 7.26; N. 11.80 


125 


CI 


CI 


CH 


^fe^H^Lh'J^^D^^MeOH) 

mp,249-255°C(#fi?) 
7Cf*t##rfi&C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 

Stilt C, 55.67; H, 4.30; N, 10.39 
HSIfit C, 55.75; H. 4.00; N, 10.47 


126 


CI 


Me 


CH 


&fe«&$t#B S a[HJ?M';f O6lF&i&3(Me0H) 

mp.255-262°C(#fl?) 
TtmMSim C 24 H„CIN 4 -CF 3 C0 2 H 
Sflfit C 60.17; H. 5.05; N, 10.80 
C, 59.95; H. 5.03; N, 10.79 


127 


CI 


MeO 


CH 


^Hfei^ B B B (EtOH) 
mp.169-170°C 

Ttmfttii fit C 24 H„CIN 4 0- 1/2H 2 0 
SIrafit C, 67.05; H. 6.10; N, 13.03 
HSlfil C. 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


3£fe&if H [HJ.:7;U7rPfit&i&](MeOH) 

mp.260-268°C(#j&) 

7U*»«ffit C 22 H 22 CIN 5 -CF 3 C0 2 H 
HHfit C. 56.98; H. 4.58; N, 13.84 
HSIfit C, 56.76; H. 4.47; N, 13.82 
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m 


R* 


R 3 




129 


CI 


H 


*Sfe?'jXA#&(MeOH) 

mp,191-193°C 

TLfUMfit C 23 H 23 CIN 4 
SlUi C. 70.67; H, 5.93; N, 14.33 
USUI C. 70.70; H. 6.08; N, 14.28 


130 


CI 




SSfeHSIKAcOEt) 

mp.1 56.5-1 57.5°C 

TtMfttiife C 2 ,H 23 CIN 4 
SUfit C, 70.67; H, 5.93; N, 14.33 
HS&fil C, 70.64; H. 5.92; N, 14.21 


131 


CI 




&fe&lii(EtOH) 
mp,169-171 0 C 
TbmtttiT®. C 22 H 2) CIN 4 0 
gtrafit C. 67.26; H. 5.39; N, 14.26 
C, 67.31; H. 5.55; N, 14.32 


132 


CI 




(iso-PrOH) 
mp.158-163°C(#fl?) 

C 23 H 24 CIN 5 -2CF 3 C0 2 H-3/2H 2 0 
Hfsifit C. 49.06; H. 4.42; N, 10.60 
Hifcfil C, 49.04; H, 4.41; N. 10.73 


133 


Me 




5&?lfe*SJI(AcOEt) 
mp.88-89°C 

7L^ v «ffilC 24 H 27 N 5 -H 2 0 
MIS C, 71.44; H. 7.24; N, 17.36 
| C, 71.25; H, 7.23; N, 17.03 
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134 



H / N 




mp,261-272°C(#fi?) 

C 22 H 21 CIN 4 - 1/2C 4 H 4 0 4 - 5/2H 2 0 
SMfilC. 60.06; H, 5.88; N, 11.67 
Hifcfil C, 60.07; H, 5.89; N, 11.60 

JtJ£ftJ£ [ Of V° : -12.0° (c=0.1. 

DMSO) 



135 




*8feS$ B B B [HJ:7;u*pBm&](EtoH) 

mp,215-221°C(^P) 
Ttmfttiife C 23 H 27 CIN 4 -CF 3 C0 2 H 
C, 59.00; H. 5.55; N. 11.01 
C, 58.85; H. 5.63; N, 11.05 



136 




137 




(MeOH-iso-PrOH) 
mp,225-232°C(#fl?) 
Smttflrfii C 22 H 2S CIN 4 -CF 3 C0 2 H 
SHifil C. 58.24; H, 5.29; N. 11.32 
g&fit C, 58.09; H. 5.29; N. 11.32 



$}ife&.§.[HJ7;U*Ofit&i&;i(EtOH) 
mp,224-224.5°C 

C 2I H 2 ,CIN 4 S • CF 3 C0 2 H • 3/2H 2 0 
Sirafit C, 51.35; H, 4.68; N. 10.41 
Hfit C. 51.65; H, 4.32; N, 10.16 
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1 

m 


R' 


tott<fsisa»j«) 


138 


n-Bu 


£lfe*£a(AcOEt) 
mp,130-131 C 
5c^##rfi£ C 2I H 27 CIN 4 
Slrafil C, 68.00; H, 7.34; N, 15.10 
C, 67.76; H. 7.59; N. 14.96 


139 


I jO 


HfetSSEhU^jU^-PilFiUffKEtOH) 
mp t ioy loy.o o 

C 23 H 29 CIN 4 - 3/2CF 3 C0 2 H • H 2 0 
Slrafil C, 53.29; H. 5.59; N, 9.56 
^ISIfiM C. 53.23; H, 5.33; N, 9.56 


140 


Bn 


;jfc*Ife$£ifIi(AcOEt-iso-Pr 2 C» 

mp,230-234°C(#fi¥) 

Ttmfttiim C 24 H J5 CIN 4 -1/4H 2 0 
MWife C, 70.40; H, 6.28; N, 13.68 
USSii C, 70.41; H. 6.27; N, 13.54 


141 




&Hfe^a s B [>^X;U*>&&](MeOH) 

mp,196-207°C(#8?) 

Jtm^m C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
SUfil C, 51.71; H, 5.62; N, 8.93 
H!££fii C, 51.59; H, 5.42; N. 8.87 
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m 


R' 




142 




mp,224-229°C(#f8) 

5c§5l##r{ii c 24 h 2S cin 4 -c 4 h 4 o 4 -h 2 o 

Still C, 62.39; H, 5.80; N, 10.39 
HSifii C, 62.46; H. 5.51; N. 10.42 


143 

H 




mp,21 3.5-21 6°C(»P) 

TES^M C 24 H 25 CIN 4 0-C 4 H 4 0 4 -1/4H 2 0 
SHrafil C. 62.10; H, 5.49; N, 10.35 
USSfi C. 61.94; H, 5.45; N. 10.30 


144 




&ft£S&[MJ3>;i~i-pfitg!i&] 

(MeOH-iso-Pr 2 0) 
mp.253-257°C(#fl?) 

C 24 H 25 CIN 4 S ■ CF 3 C0 2 H • 1 /2H 2 0 
HHfit C, 55.76; H, 4.86; N, 10.00 
USSfi C 55.67; H, 4.59; N. 9.99 


145 


Me 


&fe$S.T H [ MJ 7 □ BtS?iI](EtOH) 

mp.218-225°C(#fl?) 

Tbmftn C 24 H 2S CIN 4 OS-CF 3 C0 2 H 
Strati C, 55.07; H, 4.62; N, 9.88 
USSfil C, 54.91; H, 4.69; N, 9.77 


146 


XT 


fcfe£fi[MJ7;U*attK£](MeOH) 

mp,270-277°C(#fl?) 

TCfftttflffit C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 

mmm c 53.56; h, 4.49. n. 9.61 

H&fil C, 53.51; H. 4.50; N, 9.62 
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1 HfiSi 
m 


R' 


4ftitt(;5££»tt) 


147 




mp.l 92-198 ClJfJff; 

Jimfttirm C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
JUrafil C, 59.72; H, 5.20; N, 10.32 
H^fil C, 59.81; H. 5.07; N. 10.33 


148 




1 fi ^ p b b [ 7 7 Jl/ g 

£](MeOH-iso-PrOH) 

mp,184-187°C(#$) 

7Cf*i##Hfi C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
mtmfe C, 59.72; H, 5.20; N. 10.32 
HiHi C 60.00; H, 4.91; N. 10.34 


149 




&fe&J|[7VJU&i&](MeOH) 

mo 204-209°C(5><K) 

TE^tf*^ C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
SH&fil C, 59.72; H. 5.20; N, 10.32 
Hifcfit C, 59.53; H, 4.92; N. 10.41 


150 


F 


& .Pb [MJ ?;U* Q Stili&KEtOH) 

mp,260-263°C(#B?) 

7C^5J-«fffl C 23 H 19 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
SUwifi C, 50.47; H, 3.73; N, 9.42 
HIUS C. 50.33; H, 3.53; N, 9.51 


151 


F 


&feii£lB[HJ?;M-Pgt^i£](MeOH) 

mp,259-261°C(^) 

Ttmftttm C 23 H 18 CIF s N 4 -CF 3 C0 2 H 
Slifil C, 50.48; H. 3.22; N, 9.42 
HSMfi C. 50.28; H. 3.28; N. 9.46 
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W 



R' 



152 



X) 



&fef£ B a H [>*>*JU*>&i&:KEtOH) 

mp.195-202°C(#fi?) 
TLmfttiife C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 
9ttfit C, 54.11; H, 5.63; N, 13.72 
SMI C. 54.13; H, 5.45; N, 13.63 



153 




S&fe&&[:7^U&&](MeOH-EtOH) 

mp.181-185.5°C(#Jg) 
TC^^fiffi C 22 H 22 CIN 5 -C 4 H 4 0 4 -H 2 0 
SUfii C, 59.37; H. 5.37; N. 13.31 
C, 59.37; H. 5.11; N, 13.37 



154 



& St fe t» It # H [ h 'J 7 ;u * o ft i£ 

&](EtOH) 

mp,197.5-204°C(#fl?) 
5tfH##ffi£ C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 0 
SUfil C, 56.47; H. 4.64; N, 13.72 
;&fit C, 56.45; H. 4.58; N. 13.72 



155 




mp.250-255°C(»fl?) 
7E§£##HI C 29 H 27 CIN 4 -CF 3 C0 2 H 
Slifil C. 64.08; H, 4.86; N, 9.64 
C. 63.81; H. 4.92; N, 9.63 



156 




OPh — 



mp,1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 • CF 3 C0 2 H - 3/2H 2 0 
trail C. 59.66; H, 5.01; N. 8.98 
C. 59.44; H, 4.71; N, 9.04 
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1 MM 1 

m 


R' I 




1 » | 

157 


XJ 


&*$fe£ B B B[HJ^u*o#i§i&](EtoH) 

mp,174-175°C 

C 24 H 22 CIF 3 N 4 -CF 3 C0 2 H-5/4H 2 0 
JUnfil C, 52.44; H. 4.32; N. 9.41 
Ig^fil C 52.54; H, 4.19; N, 9.53 


158 


P 


&fe&B B B [HJ:7JU*Ptmi&](MeOH) 
mp.231-241°C(^fg) 

7E^##rfil C 21 H 2I CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
SlrafiS C, 54.82; H, 4.60; N, 11.12 
HS&fiS C, 54.73; H, 4.42; N. 1 1.21 


159 




«Sfe3SII[MJ?;U*PSm£](EtOH) 
mp,256-261 0 C(#fl?) 

TtmMlTfc C 21 H 21 CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
Still C, 53.59; H, 4.40; N, 10.87 
HSUfi C, 53.53; H, 4.33; N. 10.90 


160 


/ N 


&£$S H B B [hU7;M-PBtg?i&](MeOH) 
mp,270-273°C(#fl?) 

5cfft##rfit C 20 H 2l CIN 6 -CF 3 CO 2 H-1/2H 2 O 
glrafil C, 52.44; H, 4.60; N. 16.68 
HSHi C, 52.15; H. 4.74; N, 16.95 


161 


o 


3K *§ fe *S H [ h 'J 7 ;u * o & & 

&](EtOH-Et 2 0) 
mp,203-203.5°C 

7C3lt##ffi! C 20 H 20 CIN 5 S-CF 3 CO 2 H 
Slrafil C, 51.61; H, 4.13; N. 13.68 
H&fi£ C. 51.48; H, 4.22; N, 13.52 
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N Me 



1 HJfc 1 

m 


R' I 




162 




mp.245-249°C(#fi?) 

TtmMfrm C 24 H 25 FN 4 -2HCI-3/4H 2 0 
SaraiS C, 60.70; H, 6.05; N, 1 1.80 
H&fil C. 60.81; H, 5.93; N, 11.72 


163 


I 

F 


Mfe*SII[i&gSiM](EtOH) 

NMR X^^7h;l/fi(DMSO-d 6 )ppm:1.30-1.40(2H. 

m).1.55-1.70(1H,m),1.70-1.80(4H,m).2.65-2.80(2 

H,m).3.10-3.25(2H,m),3.17(3H.s).4.73(2H.t.J=7.5 

Hz).7.97(1 H.t, J=7.5Hz),8.04(1 H.t, J=7.5Hz).8.55- 

8.65(2H.m),8.84(1 H,brs),9.06(1 H.brs) 


164 


JO ' 


I r&tSfe&BKAcOEt) 

mp,176-177.5°C 

7t^##T fit C 2 ,H 2S N 5 
Ulifil C, 74.36; H, 6.78; N. 18.85 
HS&lil C, 74.09; H, 6.90; N, 18.69 


165 




&fe^a[i&&i£](MeOH-iso-PrOH) 
mp.300°CJil± 

TzmftVim C 25 H 25 F 3 N 4 -2HCI-1/2H 2 0 
JHHfil C 57.70; H. 5.42; N, 10.77 . 
HHfil C. 57.72; H. 5.12; N, 10.79 


166 


p 


$ft£&B!(iso-PrOH) 
mp,166-167°C 
7C§£#MC 22 H 24 N 4 0-H 2 0 
Strafi C, 69.82; H. 6.92; N, 14.80 
I Hgifil C, 69.53; H. 6.97; N, 14.59 | 
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N Me 



m 


R' 




167 




*t&&5[ttift&](EtOH) 

mp,218-219°C 

S^*ffi|C 2l H 24 N 6 -3HCI 
Still C 53.68; H, 5.79; N, 17.89 
H&fifi C, 53.63; H, 6.01; N, 17.89 


168 


0 


;jfcftfe$SH[£&i£](MeOH) 

mp.293-298°C(#fl?) 

Tcm^ii C 21 H 23 N 5 S-2HCI-H 2 0 
Stifit C, 53.84; H, 5.81; N, 14.95 
H&fit C, 53.59; H, 5.71; N, 14.82 


169 


p 


SJftfeeSCfiBI^KEtOH) 

mp,196-199°C 

5cm#«f fit C 22 H 24 N 4 S ■ 2HCI • 3H 2 0 
Sli fit C. 52.48; H, 6.41; N, 1 1.13 
C. 52.44; H, 6.68; N, 11.13 


170 


p 

/ Me 


Jfi](EtOH) 

mp.228-229°C 

7C^##rfit 

C 23 H 26 N 4 S • 3/2CF 3 C0 2 H • 1 /2H 2 0 
Slrafil C, 54.73; H, 5.03; N, 9.82 
Hg&fil C. 54.46; H. 4.91; N, 10.00 


171 


Me 


SKStfeSSSHSIHSKEtOH) 

mp,274-277°C(#f$) 

TCffttfflrfil C 23 H 26 N 4 S-2HCI-5/4H 2 0 
SSftfl C, 56.84; H, 6.33; N, 1 1.53 
HHfii C, 56.79; H, 6.11; N, 11.51 | 
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1 HjS&j 1 

\- m 


R' 


R 2 




i -i TO 

1 


o 

/ Me 




mp,189-190t 

Slrafil C, 51.59; H, 4.24; N, 9.63 
USSfit C, 51.54; H, 4.29; N, 9.65 




Me 

A 


Ol 1 


&fe£Ji>[HJ:7;u;J-nsm£](EtOH) 

mp,194-195°C 

Slifil C, 53.16; H. 4.42; N, 10.12 
HSfcfil C, 53.18; H. 4.39; N, 10.39 


174 




Me 


2fc*i£IS.I|[&&i&](EtOH) 
mp,245.5-246.5°C 

TtmMSite C 2 2H2 5 N 5 -2HCI-3/2H,0 
Siifit C. 57.52; H, 6.58; N. 15.24 
liSSfil C 57 65- H 6.33; N, 15.23 


175 


MeN^% 

P 


Me 


j2S*Sfe*SH[i&8££](EtOH) 

mp,224-225°C 

5cf?l*MJrfii C2 3 H 27 N 5 -2HCI-5/2H 2 0 
Slifii C. 56.21; H, 6.97; N, 14.25 
HHfit C, 55.95; H, 6.70; N. 14.23 


176 


H 


La' 


(EtOH-iso-Pr 2 0) 
mp,1 89.5-1 92.5°C 
Ttsfttfflrfil C 23 H2,FN 4 0 - CF 3 C0 2 H 
Strati C. 59.52; H, 4.80; N, 11.11 
| Hitfil C. 59.41; H, 4.89; N, 11.16 | 
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I MM 1 


R 2 




177 

u 


OPh 


m f£ A [ h 'J 7 )l it □ » n 

£](EtOH) 
mp,214.5-215.5°C 

C 29 H 28 N 4 0 • CF 3 C0 2 H ■ 1 /2H 2 0 
SUfil C, 65.14; H, 5.29; N, 9.80 
C. 65.40; H, 5.07; N, 9.85 


178 


NHPh 


SSfeSSII(MeOH-iso-PrOH) 

mp,191-194°C 

7E^§##rfit C 29 H 29 N 5 
S era fit C. 77.82; H, 6.53; N. 15.65 
HS&fit C. 77.76; H, 6.59; N, 1 5.56 


179 


KII_J k M 

NHMe 


;!&HfeJi3 H B H [i&il£lM](iso-PrOH) 

mp,209-210°C 

~ ^* <> tfT fife r» U M • 91-IPI • 7 /dH O 

Strafi C, 58.83; H, 6.69; N, 14.29 
Hl^fil C, 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


**fe&J H [i&&i&](MeOH) 
mp.205-206.5°C 

Ttmfttirm C 25 H 29 N 5 -2HCI-5/2H 2 0 
Sli fit C. 58.02; H, 7.01; N, 13.53 
HHfit C, 58.01; H. 7.02; N. 13.50 


181 


i h 


*fe*SA[EIM£]<EtOH) 
mp.210-212°C 

5c*»«fttC M H M N 5 -2HCI-H f O 
SUfil C. 62.15; H. 6.62; N, 13.94 
| H^fil C. 61.99; H, 6.44; N, 13.85 
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HAS 

m 


R 2 




182 


NHBn 


^fe$SHl[^K^3(iso-PrOH) 
mp,244-245°C 

7Cm5tflTfiI C 30 H 3l N 5 -2HCI-3/4H 2 O 
SiHI C. 65.75; H, 6.35; N. 12.78 
H&fil C, 65.81; H. 6.13; N, 12.68 


183 


H I 


;ifcftfe$SH[i&^i&](EtOH) 
mp,190-193°C 

Tcm^flfll C 29 H 30 N 6 -3HCI-2H 2 O 
geitfii C, 57.29; H. 6.13; N. 13.82 
HS&fit C. 57.46; H. 5.98; N, 13.77 


184 




SfcftfetSSCig&iSKEtOH) 

mp.231.5-232°C 

7U*7rflr1Il C 28 H 34 N 6 *3HCI*3/4H 2 0 
HHHI C, 58.23; H. 6.72; N. 14.55 
HSIfit C. 58.12; H. 6.93; N. 14.46 


185 




Mfe£t#.f|[i£&i&](EtOH) 
mp,187-189°C 

5t^#firfil C 2g H 33 N 5 -2HCI-3/4H 2 0 
SHifil C, 63.93; H, 6.99; N. 13.31 
HSfcfil C 64.05; H, 6.93; N, 13.32 


186 




8Sfe&!![l&&l&](EtOH-iso-PrOH) 
mp.194-195°C 

7C^##ffit C 27 H 3l N 5 0-2HCI-3/2H 2 0 
airafil C, 59.89; H, 6.70; N. 12.93 
USUI C, 59.72; H, 6.64; N. 12.85 



mm 1 8 7 

1 - [2 - (N-n-7*^-;u-4 - f^'J - 4 — £ o o - 1 H- 

-f * *V '[4 , 5 - c ] *y "J > • Jfi&Jg" 

4-^no- 1- [2- (4-h^'Jyil/) x^;i/] - 1H-^ [4, 
5-c] *V'J> • h ij7^tD»8il. 2 0gM»'J^A0. 77g 
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©N, N-^/f;^;i/A7^ h* 6 ml SSfft+C^jSTN ^bn-T^K). 3 
0 ml *»STU 5 B#iaflM$Ufco Klfc«£*fc: 1 0 X*IMt*- h 'J * A*igift* 

JfotP&?l*iftLT, ifej^l 4 4~ 1 5 8°C©*KfegH£&fco 
7C*^«ffl C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

111 C, 55.70 ; H, 6.68; N, 12.37 

III C, 55.80 ; H, 6.65; N, 12.44 

mmm 1 8 8 

l- [2- (N-r-fe^;i/-4 -tr^'J ifji/] -4-?op-ih- 
[4, 5-c] *y U> 

4-^DD-l- [2 - (4-h'^'J -1H-^^'V [4, 

5-c]^y'J>" h U7;i/*o»KlS0. 6 0 g©£U v>4 ml M+tC, M 
;KM2 ml £inx.T. iHrMT 1 B^falifiJf Lito gMi^gSl, Slt-fV 

7otjl/x-r;K'^lTO. 4 5 g©&fefgil£$fco 8Mb / U > 

V 7D K;n-f ;KOl!«* ?> SJSI UT, Sl!,£l 8 3~ 1 8 6. 5 0 C©l?sfelS 

BB 

7C*»*Hi C 19 H 21 C1N 4 0 
HI C, 63.95 ; H, 5.93; N, 15.70 
III C, 63.81 ; H, 5.87 ; N, 15.61 

mmm 1 8 7 &i>* 1 8 8 o^tiot, iwj 1 8 9 ~ 1 9 4 ©<b£ti£$ 

fi. o 
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R 3 -(CH 2 ) m . / 




1 HJ& 

m 


R' 


B 


R 3 


m 




189 


Ph 


H 


kX 


2 


a$fe$SH(iso-PrOH) 

mp.167-168°C 

Tcm^flfM C 24 H 25 CIN 4 
SlrafiS C, 71.19; H, 6.22: N. 13.84 
USUI C. 71.00; H. 6.18; N, 13.56 


190 


n 


CI | 


Us 


*> 


*5fe$£ H E |[i£&i&:KEtOH) 

mp.235-246°C(#f!?) 

•HTIIh. 0 24 n 24 L»i 2 N 4 "nL>i i/<»n 2 u 
SStfiS C, 60.01; H, 5.35; N, 11.66 
HSifil C, 60.01; H. 5.62; N, 11.67 


191 


H 


H 


kX 


1 


&fe*SH[i&&J&](EtOH) 

mp,248-257°C(#8?) 

TtmMSim C 23 H 23 CIN 4 -HCI-1/4H 2 0 
*ltt1i C. 63.96; H, 5.72; N. 12.97 
HBfil C. 63.98; H, 5.80; N, 12.93 


192 


Ph 


H 


k-k 


2 


*lfe^S(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 54.5-1 60°C 

Ttmftttm C 25 H 25 CIN 4 0-1/8H 2 0 
SUfii C, 69.00; H, 5.85; N, 12.87 
HSifit C. 68.78; H, 5.78; N. 12.71 | 
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m 


R 3 


m 




193 




1 


fife3|£ll[i&S!i&](MeOH-iso-Pr 2 0) 

mp.269-280°C(#fl¥) 

nmftffife C 23 H 24 N 4 -2HCI-3/4H 2 0 
SUM C, 62.37; H, 6.26; N, 12.65 
H&ffi C. 62.36; H, 6.45; N, 12.60 


194 




2 


£Sfe$SS[£^£](MeOH-iso-Pr 2 0) 

mp.150-156°C(#fl?) 

Ttm^mm C 24 H 26 N 4 -2HCI-1/2H 2 0 
airafil C, 63.71; H. 6.46; N, 12.38 
fgg&fit C, 63.90; H, 6.68; N, 12.11 



mmm 195 

4-^DD-l - [2- [N- (4-7WP7x^XA*-;i/) - 4 - £ 
^ \) xf;i/] - 1 H--f 5. #V [4 , 5-c] +7'J> 

4-70D-I - [2 - (4-t!^U xfM - 1 H--f ^ yv [4, 
5-c] *y'J>- h'J7;i/toftiHS0. 5 0gM'ii* 3 2g 

©N, N-y/fMM7; h* 2 ml ?^r£+£^T> ig{bp-7jl/tD^> 
-t?>X;i/*^;i/0. 2 3 g©N, N-y^fWA7^ K 3 ml ?8M?i£TLT 

5 mmn\stco zifom&wz 1 o %&miti- h u a7Kv^m^*px.t p h i o 
c sag t , mm*- & t- ffl m 1 £ 0 tt mm z & t m^tkt Ji ft^M* t . 

«[ip6>H^SLTs it^l7 5~17 8. 5°C©Mfe*£ll£f#ko 
7C*^*fll C 23 H 22 C1FN 4 0 2 S - 

mmtfe C, 58.41 ; H, 4.69; N, 11.85 

lllil C, 58.43 ; H, 4.52; N , 11.88 
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mm 19 6 

l- [2- (N-^^>^;i/*-;u-4-f^'j^;i/) xf;v] -4-?i; 

lH--f ^ *V [4, 5-c]*y<J> 
4-7i; i-[2-(4-t^'jy;i/)i^H- 1 H--f $^«/[4, 

5 -c] > • h U 7;i/*DftKJfi 1.00 gMHJx^7;>0. 5 

7 ml ©i£{b/f-b>l 0 ml Jg»Kg©~f\ t&it* * 0 . 1 6 ml 

#i£x?-;i/T@'fb£-B\ i;xf;px-r;i/ti5ti$U, 0. 8 0g©i 

5~ 1 7 s'com^^mtzo 
^.mmnrn c 24 h 26 n 4 o , s 

mtm C, 63.98 ; H, 5.82; N, 12.44 
Mfi C, 64.01 ; H, 5.96; N, 12.28 

Hi!60» 1 9 6 ©^ICftoT, Hft6#"J 1 9 7- 1 9 9 ©{b-&$l£$fco 
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m 


R A 




197 


Ts 


f§fe$§JI(AcOEt-iso-Pr 2 0) 

mp.201.5-202°C 

7t^##T fit C 30 H 30 N 4 O 3 S 
Sliraii C, 68.42; H, 5.74; N. 10.64 
3f$fi& C 68 46- H 5 83- N 10 53 


198 


Et0 2 C 


lifei^^(AcOEt-iso-Pr 2 0) 

mp,132-133°C 

7C^t##ffI C 2S H 28 N 4 0 3 
Slifi C, 70.25; H. 6.35; N, 12.60 
USUI C, 70.13; H. 6.34; N, 12.50 


199 


Bn0 2 C 


NMRX^HU 6 (CDCI 3 )ppm:1.31(2H,brs),1. 50-1. 70(1 H 
f m).1.78(2H,brs).2.00(2H.q > J=7.5Hz).2.81(2H,brs).4.23(2H 

,brs).4.63(2H.t, J=7.5Hz),5.1 3(2H,s),7.25(1 H.t, J=7Hz).7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H,t,J=7Hz).7.50(1H. 
td,J=8.5.1 Hz),7.57(1 H.td,J=8.5,1 Hz),7.90(1 H,dd,J=8.5,1H 
z).7.94(1H,s),8.04(1H,dd.J=8.5,1Hz) 
IR7.^<7h;Uv(liq.) cm-':1698 
?W^h;i/ m/z:506(M*) 



mm 200 

4 - [2- [4, 5 -c] *y'J > - 1 -- OlO 

4-7^5. y - l - [2 - (4 - f^'; s;;u) - 1 H--f ^#*v [4, 

5-c]*y'j>0. 5 Ogk/fMVWTt- hO. 3 7 gOlft^f 

i/ > i o mi mmm^^X' i i$iflHji#Lfc8L «fiu ufc& s B ^^tt o . 5 6 

g©*sfe*£H.£fffco Jfiifc^f-uvfc**;— ;i/©«»fr£B*6SLT* 14j^2 
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» 



16-21 8°C0jRfeiSgffi£ftfco 
7C*#*rfc C I9 H 24 N 6 S • 1/2 H 2 0 
111 C, 60.45 ; H, 6.67; N, 22.26 
HI C, 60.79 ; H.6.66; N, 21.97 



mum 2 o i 

4- [2- (4-^OD- 2 -7x-;i/- lH-^f^V [4, 5-c] 

: 2 1 5~2 2 0°C (#JP) 
^^•fiffi C 25 H 26 C1N 5 S 
SHifi C, 64.71 ; H, 5.65 ; N, 15.09 
Hgfcfil C, 64.80 ; H, 5.62; N, 14.96 

HJfcffl 2 0 2 

1- [2- ( 1 -r5.^V-4-b'^U^;i/) xf;v] -4-.^dd-2-7 
xxjV-lH-^f^'V [4, 5-c] *J U> -H^S 

4 _/7pp- 2 -7i-;h l - [2- (4-f^Ui^;b) - 1 H- 

^^yv[4, 5-c] *yy>o. 7 5g, iH-t7^-;i/-i-*M;* 

S/7^S>> -Jll&JgO. 40gMh'JxW^>0. 3 9ml©N,*N-^ 
^^;i/A7; h* 5 ml i§$£^ST* 1 9^P^}$Lfco SM^lil^ Slit 

J-)lfrt>m&ihLZ. i^2 7 0~2 7 3°C (#8?) ©Mfe^^tffeo 
?c*^«ffil C 24 H 25 C1N 6 -HC1 • 1/2H 2 0 
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SHrtl C, 60.25 ; H, 5.69; N, 17.57 
%mU C, 60.47 ; H, 5.61; N, 17.36 

M^^A^JM^tHM^'JbT. • >v± 1000 (y • JfrrJ 
7>>7 A/S) £ 1 7 0 Ad MtS77^fy tmm^^±fa*$i5 0 mlM&b 
fc 0 ^ti^e.*«J&TO» (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) MMfttitt^tk otllU 2 mM L-^Ob* 5: 
> (Life Technologies K 2. 5 U/ml i-*/ 'J >- 2 . 5 ju g/ml 7. h 1/ 7* 
hv>f'»jS» (Life Technologies) £<a^U 1 0 %^J1&J/Sifil7i (Intergen 
Company) fcttbfc RPMI-1640 tgjfe (07k»lSl»^tt) 4>T% flUS&ft 1 x 

^Ib^tJiiMaMMTK^^y^;!/^;!/*^^ o.i 8t£i&S2T 20 

/zMfcftS«fc-5i§#L-£jfce> *EM&^X Ltffl^feo flj^ftltt 1 0 M0 

M~ 1 0" 5 M(DMlBiaT-|«gtbfco 

3. jl|j&g2MMJ| 

ft©tgtt4>© PBMC * 180// 1 »bfe9 6^ Micro Test 1 1 1™ tissue 

culture plate(Becton Dickinson) MlgM7*l/- M3 1 # g/ml ©U **'J 
it'3/*7-f K (LPS) £ 1 Ojtd -^inbfco ^©3 0#i, HC 1 0//1 

Xs 5%~mt$iMnm%£3n^X 3 7'C'T- 1 6ttM4 >*a^- h bfco 

4. KhTNF-^hhTT,-1/?g)^f 
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MNF-ahtML - l/?^ILfe, 96^ («i7x;i/) Ov^^o^^i' 

-7b-h£#fcufcl/tiM hijj yfcfr (-Kim) £Atu o-Tjyvt 

#H7 i;U© 4 5 0 nm T'©n&ftJ^£ M-Vmax B 7^D7l/-h U — 

(Molecular Devices) T-$]£ L to it-T h ij'f >®ISIitIV7 

Softmax "(Molecular Devices) -Cfi«l*.tf-f htU ytm&t ITffiofei 

F - a (ENDOGEN) „ ^ 'J ^ D-t^->t ^}/tt hTNF-a (Pharma 
Biotechnologie Hannover). iM**/fr—et&& us I gG(Jackson 
ImmunoRes. Labs.), t h T N F - a( INTERGEN)£-£;h,-?*U — #U 

=KfcfoRm%m&m(Dmm£ 1 izm^tzo t m l- i /?©£ftti±^y 

^-;Hnt ML- 1 /?(Cistron) , U * p fc y i?Jafc h I L — 1 /? 
(Biogenesis). H R PJ&^nmtffr:? I g G (Chemicon International), 
hML-1 £(R&D Systems) £^ti^ft s -fc> -ft. H&JfiftStftfcfiiBffl 

TNF-aMI L- 1 0 l^*l©18£&&»»<b£&)©?St4ttx LPSi:$t 

©IM h*>f >©SI#aT*iUofcg^4s (%) T-Sbfeo 
£££TB3©£ 1 (z^-fo 
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&-5-jgj£(*/mol) 


0.001 


0.01 


0.10 


1.0 


10 


mmm 89 


91 


86 


90 


84 


17 


mm 110 


80 


77 


26 


1 


0 




68 


81 


86 


69 


29 


nmm in 


117 


77 


71 


24 


0 




79 


91 


88 


51 


3 


nmm 121 


81 


91 


49 


0 


0 



2 t httC^tt^ I L-l/?©g£lfigftffl 





$S-5-3S)£(/imoi) 


0.001 


0.01 


0.10 


1.0 


10 


mifowi 89 


112 


102 


96 


63 


0 


mmm no 


119 


105 


85 


64 


14 


§U£0>] 113 


104 


109 


116 


96 


30 


Hl&fliJ 117 


119 


106 


111 


72 


8 


mt&m us 


96 


106 


102 


59 


0 


H^J 121 


102 


108 


87 


24 


0 
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w # © $s m 



1. *©-isa 



R 3 — (CH 2 ) 




U4\ R 'fcfcfcJWrF, tK^S, lffit>L<tt&ft<H©«&***ri/Tfc«fc^ 

^>a*)b<ii/NO>y>Jl : FT-mm^tiT*)cfc^|pI^3Him^^^ab, R 3 &fi 
&g£WbTfc«fc^ta«^£3f&ft££*£*U mli0~3©H4ito fcfi 
U R 3 «i©t^'Jyyl^itl^ R 1 i:R z O)'Pta< tt)-J5\£&M 

2. ft©-J&iS 



l &jk&m?, 7fr*)V&, nuyy^t *KS, lfi& b<tt2fl©tm3££ 



/— \ 
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Yii^^i/>s, s^Ji^, mnm*, mmm^r, NHti*jx5*xi±^f 

3. Alftf'O-b? >&Xlif-*7x>&T-&S»jfc©«5B£ lEXtt£2JSfc:gB 
<ft©{b&tJXtt*©&o 

4 . Ht#©$Gisffi i ®xi±i 2 jgtsa«© i h - -r s y v f u v >mmfoz.&M 

5. h*^>^&tt^© : ?l»Xi±^t:fflVNSIg^c©»BH^4^t:iB«© 
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